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1. Introduction 

1.1. Purpose and Objectives 

Consistent with discussions with the United States Environmental 
Protection Agency (USEPA) in 1994 and procedures outlined in the 
Post-Construction Environmental Monitoring Plan, O'Brien & Gere 
Engineers, Inc. (O'Brien & Gere) conducted a baseline round of ground 
water monitoring from November 1999 to January 2000. This round was 
timed to coincide with the start-up of the Ground Water Treatment Plant 
(GWTP) in the winter of 1999-2000. Sampling was conducted in 
accordance with the Final Field Sampling Plan (FSP) submitted to 
Metcalf & Eddy (M&E) in January 2000 (Appendix A). The initial draft 
of the FSP was submitted to M&E on July 26, 1999. M&E provided a 
subsequent round of comments on August 24, 1999. O'Brien & Gere 
addressed these comments in a letter dated September 17, 1999. 

1.2. Deviations from Field Sampling Plan (FSP) 

The following deviations from the FSP were made during the baseline 
sampling event: 

• Monitoring wells MW-10, MW-10A, and MW-10B were not 
sampled due to the presence of approximately two feet of water 
surrounding the well cluster. Access to these wells could not be 
safely attained. In addition, there was a concern that the presence of 
standing water could impact the integrity of the water samples to be 
collected. 

• Monitoring wells MW-12, MW-17, and ECJ-3 were not sampled due 
to integrity issues as discussed in Section 2.1. 

• Finally, the quantity of water sampled from Westbay wells ECJ-2 
and ECJ-4 was decreased by two liters to more efficiently complete 
the sampling event. For these two wells, 300 mL was submitted to 
the laboratory for filtered and unfiltered metals analyses. Also, one 
liter of ground water was submitted to the laboratory for 
Polychlorinated Biphenyls (PCBs) and Semi-volatile Organic 
Compounds (SVOCs) analyses. Samples collected from the 
remaining Westbay wells were successfully analyzed for the 
parameters stated in the FSP. 
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2. Summary of field activities 

2.1. Well locations 

The location of overburden, shallow bedrock, intermediate bedrock, and 
deep bedrock monitoring wells and Westbay ports are shown on Figures 
1,2,3, and 4, respectively. 

2.2. Quantitative well integrity testing 

In accordance with Section 2.3 of the FSP, O'Brien & Gere conducted a 
series of qualitative well integrity tests prior to ground water sampling, 
as shown in Appendix B. The purpose of the qualitative well integrity 
testing was to identify monitoring wells which would require repair prior 
to monitoring. Testing proceeded from the less contaminated wells to 
the more highly contaminated wells, based on historical ground water 
quality at the Site. 

Initially, the depths to water were collected using a Solinst® electronic 
measuring tape accurate to the nearest 0.01 ft. A "plunker," as described 
in the FSP, was then used to determine the depth of the wells. Readings 
were taken from PVC and the metal casing at each well location. In 
addition, the heights of the metal stick-ups were recorded to determine if 
the well casings or riser pipes had shifted during cap construction 
activities. A summary of measurements taken during the qualitative well 
integrity testing is provided in Appendix B of this report. 

As a result of performing the qualitative well integrity testing, 
obstructions in some wells and the presence free phase product in one 
well were identified which prevented depth to water and well 
measurements to be taken. As a result, several wells were not sampled 
during this baseline monitoring event, as described below: 

• Monitoring well MW-12 was not sampled during this sampling event 
due to the discovery of tubing in the well. This tubing could not be 
removed at the time of sampling, and no analysis was completed at 
this location. 

• Upon performing the well integrity testing at the Site, product was 
found in monitoring well MW-17. As a result, no ground water 
samples were collected from this location for analysis. 
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I:\boston\project\5509005\5_rpt\lstgwrptdoc 

O'Brien & Gere Engineers, Inc. 



Post-Construction Baseline Ground Water Sampling Event 

• Westbay well ECJ-3 was not sampled during this sampling event due 
to the presence of an obstruction (i.e., soil) inside the well at a depth 
of a thirty-three feet below grade (fbg). No water was observed in 
the well at this depth, and the Westbay probe was unable to dislodge 
the obstruction. 

2.3. Water levels 

Water level measurements taken from the top of the casing are provided 
in Appendix B. Ground water contour maps have not been included with 
this report, since a top of casing survey has not been completed. 

2.4. Conventional ground water monitoring wells 

Following completion of the qualitative well integrity testing, a total of 
twenty conventional ground water monitoring wells were identified, 
characterized, and sampled in accordance with the FSP and the QAPP 
through the use of an EPA-approved low-flow bladder pump system 
dedicated to each well. 

Prior to sampling, purged ground water was characterized and tested in a 
flow-through cell on-site for the parameters described in Section 2.5 of 
the FSP. Equipment used to perform the characterization was calibrated 
and used in accordance with the standards and protocols provided in 
Section 3.6 of the QAPP. Ms. Laurie Osowski of Metcalf & Eddy 
observed characterization and sampling procedures on November 11 and 
November 17, 1999. Calibration certifications and metals filtering issues 
were discussed during these two site visits. 

Following characterization, sampling of the conventional wells was 
completed using procedures described in Section 2.6 of the FSP. 
Sampling logs are provided in Appendix C of this report. 

Samples were packed on ice and sent to O'Brien & Gere Laboratories, 
Inc. under a chain-of-custody (COC) for VOCs, SVOCs, PCBs, and 
selected metals analyses by methods described in Section 2.1 of the FSP. 
Temperature and trip blanks were shipped with each cooler submitted to 
the laboratory in accordance with Section 3.5 of the QAPP. 

Quality Assurance/Quality Control (QA/QC) samples were also collected 
in accordance with Section 3.5 of the QAPP, which included two 
duplicate samples, a matrix spike (MS), and a matrix spike duplicate 
(MSD). Duplicate samples #1 and #2 were collected at MW-14 and 
MW-5, respectively. Additionally, a MS/MSD sample was collected at 
MW-5A. 

O'Brien & Gere Engineers, Inc. 4 
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2. Summary of field activities 

2.5. Westbay monitoring wells 

In addition to the sampling performed on the twenty conventional ground 
water monitoring wells, three Westbay bedrock wells (ECJ-1, ECJ-2, and 
ECJ-4) were also sampled as part of this baseline ground water sampling 
event. Westbay wells were constructed in such a manner that several 
discrete sampling ports provide independent ground water samples. 
Sampling ports were selected for each well and are summarized in the 
Westbay field sampling logs provided in Appendix D. Consistent with 
Section 2.6 of the FSP, ground water from these Westbay ports was 
directly sampled without characterization. 

Samples collected from the Westbay bedrock wells were packed on ice 
and shipped under a COC to O'Brien & Gere Laboratories, Inc. for 
VOC, SVOCs, PCBs, and selected metals analyses in accordance with 
the procedures outlined in Section 2.1 of the FSP. Temperature and trip 
blanks were shipped with each cooler submitted to the laboratory in 
accordance with Section 3.5 of the QAPP. 

QA/QC samples from the Westbay sampling were also collected which 
included a single duplicate and one MS/MSD sample. The duplicate 
sample was collected at ECJ-1 (62'), and the MS/MSD sample was taken 
at ECJ-1 (37'). 

2.6. Results 

Validated data from each sampling round is provided in Appendix E. In 
addition, a data validation report is provided in Appendix F. The 
baseline data has been downloaded into a Microsoft FoxPro relational 
database management system (DBMS) to facilitate future data 
management and trend analysis. 

2.7. Qualitative comparison to historical data 

A qualitative comparison of historical data to data from this baseline 
ground water sampling event has been conducted to confirm basic design 
assumptions, using the representative wells and parameters identified in 
the 1995 "Design Phase Groundwater Monitoring Report." The results 
of the qualitative comparison to historical data are provided on Tables 1-
5. 
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Post-Construction Baseline Ground Water Sampling Event 

VOCs 
Table 1 shows historical concentrations of VOCs in wells MW-6A, MW-
13A, MW-22A, MW-12, GCA-1, ECJ-1 (72 ft), ECJ-1 (122 ft), and 
ECJ-2 (82 ft). With respect to VOC data, no significant differences were 
noted between the historical data and the baseline data, from the 
perspective of ground water treatability. Some possible trends were 
noted, however, primarily in the overburden and shallow bedrock wells, 
on and adjacent to the site, as discussed below: 

• MW-6A: Possible trend of increasing concentrations of 1,2 DCE 
and vinyl chloride. 

• MW-13A: General long-term trend of decreasing concentrations of 
all constituents. 

• MW-22A: First consistent detection of benzene, toluene, 
ethylbenzene, and xylene since 1988. 

• MW-12: General trend of decreasing concentrations of most 
constituents. 

• GCA-1: Concentrations of constituents detected in 1999 were higher 
than those detected during pre-design (1992-1993, 1995), but not 
necessarily higher than those detected during the 1980s. 

It should be noted that significant subsurface construction occurred in the 
immediate vicinity of these wells during the 1998 construction season, 
and that dewatering efforts have been underway from the shallow-
collection trench at manhole #4 and from the pump station since 
February 1999. It is not surprising that the concentrations of certain 
constituents have varied since 1995, when the last round of ground water 
sampling was conducted. Given that construction impacts could account 
for some slight variation, sample results are generally consistent with the 
design phase data. 

With respect to the deeper wells, Westbay well ports ECJ-2 (72 ft), ECJ-
1 (122 ft), and ECJ-2 (82 ft) do not appear to be showing significant long 
term trends, with the possible exception of decreasing concentrations of 
TCE in ECJ-1 (122 ft) and ECJ-2 (82 ft). 

MW-12 A, MW-13A, and MW-22A were used to characterize the 
concentrations of VOCs in shallow ground water for purposes of 
remedial design. Table 2 compares the baseline data to historical 
concentrations. As shown on Table 2, no significant trends from a 
ground water treatability perspective were observed. 

O'Brien & Gere Engineers, Inc. 6 
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2. Summary of field activities 

Recovery wells BEI-1, BEI-2, and BEI-3 were sampled during the 1992 
pump test and during the 1995 sampling round. Although not required to 
be sampled during this baseline round of ground water sampling, these 
recovery wells were sampled on December 29, 1999 and January 27, 
2000 as part of the Ground Water Treatment Plant (GWTP) start-up. 
Table 3 compares the baseline ground water monitoring data to the 
historical results. As shown on Table 3, no significant trends from a 
ground water treatability perspective were observed. 

PCBs 
Table 4 shows historical concentrations of PCBs in MW-6A and MW-
22A. The recent PCBs analysis suggests a possible decreasing trend in 
concentrations for Aroclor-1260 and Aroclor-1254 compounds for these 
two monitoring wells. However, total PCB concentrations are consistent 
with those observed during other rounds. 

SVOCs 
Consistent with the conclusions in the Ground Water Trend Analysis 
Report (O'Brien & Gere Engineers, Inc., 1993), as shown in Table 5, the 
relative concentrations of SVOCs continues to be low when compared to 
total VOCs. 

Metals 
Because samples from previous rounds were previously collected by 
bailer, versus the low flow sampling conducted in 1999/2000, a 
qualitative historical comparison for metals was not conducted. 

Final: April 11,2000 
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3. Summary, conclusions, and recommendations 

A total of twenty conventional wells and seventeen ports from Westbay 
wells were sampled and analyzed for VOCs, SVOCs, PCBs, and RCRA-
8 metals to baseline ground water quality prior to operation of the 
GWTP. Several wells (i.e., MW-10, MW-10A, and MW-10B) could not 
be sampled due to access issues, and several additional wells (i.e., MW-
12, MW-17, and ECJ-3) could not be sampled due to obstructions or the 
presence of oil. Analytical results were validated and downloaded into a 
Microsoft FoxPro relational database management system to facilitate 
future data management and trend analysis. Sample results from select 
wells deemed to be representative of ground water quality to the GWTP 
were also compared to historical results. 

Based on the work completed, the following conclusions are presented: 

• From the perspective of ground water treatability, no significant 
differences were noted between the baseline results and historical 
results. 

• Some possible trends in VOC concentrations (both increasing and 
decreasing) were noted in certain overburden and shallow bedrock 
wells on and adjacent to the Disposal Area. 

• Significant trends were generally not observed in intermediate and 
deep bedrock wells in and adjacent to the Disposal Area, with the 
possible exception of decreasing concentrations of TCE. 

• Relative concentrations of SVOCs continue to be low when 
compared to total VOCs. 

Based on the work conducted, the following recommendations are made: 

• Access and integrity issues associated with wells MW-10, MW-10A, 
MW-10B, MW-12, MW-17, and ECJ-3 should be addressed. 

• A focussed sampling and analysis program should be developed to 
provide data that is useful to both Ground Water Treatment Plant 
operations and also monitoring of the management of migration. 
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TABLE 1 

SULLIVAN'S LEDGE SUPERFUND SITE FIRST OPERABLE UNIT 
Rl AND PDWP GROUND WATER DATA 

VOLATILE ORGANICS GROUP 2: INTERMEDIATE BEDROCK WELLS 

1,1,1-Trichloroethane 
1,1,2,2-Tetrachloroethane 
1, •1,2-T richloroethane 
1,1-Dichloroethane 
1.1-Dichloroethene 
1.2-Dichloroethane 
1,2-Dichloroethene (total) 
1,2-DicMoropropane 
2-Butanone 
2-Hexanone • 
4-Methyl-2-Pentanone 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon Disulfide 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
cis-1,3-Dichloropropene 
Dibromochloromethane 
Ethylbezene 
Methylene Chloride 
Styrene 
Tetrachloroethene 
Toluene 
trans-1,3-Dichloropropene 
Trichloroethene 
Vinyl Chloride 
Xylene (total) 

12000 

74000 

2000 UJ 
2000 UJ 
2000 UJ 
2000 UJ 
2000 UJ 
2000 UJ 

22000 J 
2000 UJ 
2000 UJ 
2000 UJ 
2000 UJ 
2000 UJ 
2000 UJ 
2000 UJ 
2000 UJ 
2000 UJ 
2000 UJ 
2000 UJ 
2000 UJ 
2000 UJ 
2000 UJ 
2000 UJ 
2000 UJ 
2000 UJ 
2000 UJ 
2000 UJ 
2000 UJ 
2000 UJ 
2000 UJ 
2000 UJ 
5300 J 
2000 UJ 
180 J 

5000 UJ 
5000 UJ 
5000 UJ 
5000 UJ 

260 J 
5000 UJ 

110000 J 
5000 UJ 
5000 UJ 
5000 UJ 
1700 J 
5000 UJ 
5000 UJ 
5000 UJ 
5000 UJ 
5000 UJ 
5000 UJ 
5000 UJ 
5000 UJ 
5000 UJ 
5000 UJ 
5000 UJ 
5000 UJ 
5000 UJ 
3300 J 
5000 UJ 
5000 UJ 
5000 UJ 
2400 J 
5000 UJ 

29000 J 
2100 J 

96 J 

5000 UJ 
5000 UJ 
5000 UJ 
5000 UJ 
5000 UJ 
5000 UJ 

130000 J 
5000 UJ 
5000 UJ 
5000 UJ 
5000 UJ 
5000 UJ 
5000 UJ 
5000 UJ 
5000 UJ 
5000 UJ 
5000 UJ 
5000 UJ 
5000 UJ 
5000 UJ 
5000 UJ 
5000 UJ 
5000 UJ 
5000 UJ 
4000 J 
5000 UJ 
5000 UJ 
5000 UJ 
2900 J 
5000 UJ 
5000 UJ 
4700 J 
5000 UJ 

10000 U 
10000 U 
10000 U 
10000 u 
10000 u 
10000 u 

150000 J 
10000 u 
10000 u 
10000 u 
10000 u 
10000 u 

440 J 
10000 u 
10000 u 
10000 u 
10000 u 
10000 u 
10000 u 
10000 u 
10000 u 
10000 u 
10000 u 
10000 u 
10000 u 
10000 u 
10000 u 
10000 u 
10000 u 
10000 u 

690 J 
6600 J 

10000 u 

10000 u 
10000 u 
10000 u 
10000 u 
10000 u 
10000 u 

140000 
10000 u 
10000 u 
10000 u 
10000 u 
10000 u 
10000 u 
10000 u 
10000 u 
10000 u 
10000 u 
10000 u 
10000 u 
10000 u 
10000 u 
10000 u 
10000 u 
10000 u 
3900 J 

10000 u 
10000 u 
10000 u 
3100 J 

10000 u 
10000 u 

13000 
10000 u 

Units: ug/L 
U = non-detected 
J = estimated 
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TABLE 1 

SULLIVAN'S LEDGE SUPERFUND SITE FIRST OPERABLE UNIT 
Rl AND PDWP GROUND WATER DATA 

VOLATILE ORGANICS GROUP 2: INTERMEDIATE BEDROCK WELLS 

1,1,1 -T richloroethane 
1,1,2,2-Tetrachloroethane 
1,1,2-Trichloroethane 
1,1-Dichloroethane 
1.1-Dichloroethene 
1.2-Dichloroethane 
1,2-Dichloroethene (total) 
1,2-Dichloropropane 
2-Butanone 
2-Hexanone 
4-Methyl-2-Pentanone 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon Disulfide 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
cis-1,3-Dichloropropene 
Dibromochloromethane 
Ethylbezene 
Methylene Chloride 
Styrene 
Tetrachloroethene 
Toluene 
trans-1,3-Dichloropropen 
Trichloroethene 
Vinyl Chloride 
Xylene (total) 

42 

10000 

1000 

60 

17 

270 

220 
14 
580 

9500 
560 
12 

5 
53 
8 

13000 

3200 

77 

22 

410 

320 
16 
900 

14000 
1000 
14 

1000 U 
1000 U 
1000 U 
1000 U 
1000 U 
1000 u 

7900 
1000 U 
1000 U 
1000 U 
1000 U 
1000 U 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 U 
1000 U 
570 J 

1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 

11000 
660 J 

1000 UJ 
1000 UJ 
1000 UJ 
1000 UJ 

71 J 
1000 UJ 

24000 J 
1000 UJ 
1000 UJ 
1000 UJ 
2100 J 
1000 UJ 

85 J 
1000 UJ 
1000 UJ 
1000 UJ 
1000 UJ 
1000 UJ 

4 J 
1000 UJ 
1000 UJ 
1000 UJ 
1000 UJ 
1000 UJ 

990 J 
1000 UJ 
1000 UJ 
1000 UJ 
1400 J 
1000 UJ 

12000 J 
3600 J 
1000 UJ 

2000 U 
2000 U 
2000 U 
2000 U 
2000 U 
2000 U 

21000 
2000 U 
2000 U 
2000 U 
2000 U 
2000 U 
2000 U 
2000 U 
2000 U 
2000 U 
2000 U 
2000 U 
2000 U 
2000 U 
2000 U 
2000 U 
2000 U 
2000 U 
960 J 
2000 U 
2000 U 
2000 U 
1500 J 
2000 U 

15000 
2000 U 
2000 U 

1200 U 
• 1200 U 

1200 U 
1200 U 

49 J 
1200 U 

27000 
1200 U 
1200 U 
1200 U 
2300 
1200 U 

' 190 J 
1200 U 
1200 U 
1200 U 
1200 U 
1200 U 
1200 U 
1200 U 
1200 U 
1200 U 
1200 U 
1200 U 
660 J 

1200 U 
1200 U 
1200 U 
1200 U 
1200 U 
9000 
5800 
1200 U 

5000 U 
5000 U 
5000 U 
5000 U 
5000 U 
5000 U 

51000 
5000 U 
5000 U 
5000 U 
5000 U 
5000 U 
5000 U 
5000 U 
5000 U 
5000 U 
5000 U 
5000 U 
5000 U 
5000 U 
5000 U 
5000 U 
5000 U 
5000 U 
1300 J 
5000 U 
5000 U 
5000 U 
2100 J 
5000 U 
4500 

13000 
5000 U 

Units: ug/L 
U = non-detected 
J = estimated 
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TABLE 1 

SULLIVAN'S LEDGE SUPERFUND SITE FIRST OPERABLE UNIT 
Rl AND PDWP GROUND WATER DATA 

VOLATILE ORGANICS GROUP 3: SHALLOW BEDROCK WFII S 

1.1.1-Trichloroethane 
1,1,2,2-Tetrachloroethane 
1.1.2-T richloroethane 
1,1-Dichloroethane 
1.1-Dichloroethene 
1.2-Dichloroethane 
1,2-Dichloroethene (total) 
1,2-Dichloropropane 
2-Butanone 
2-Hexanone 
4-Methyl-2-Perrtanone 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon Disulfide 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
cis-1,3-Dichloropropene 
Dibromochloromethane 
Ethylbezene 
Methylene Chloride 
Styrene 
Tetrachloroethene 
Toluene 
trans-1,3-Dichloropropene 
Trichloroethene 
Vinyl Chloride 
Xylene (total) 
Units: ug/L 
U = non-detected 
J = estimated 

540 

170 

540 

230 

74 

480 

380 

600 

260 

190 

2900 

300 

110 

53 

40 

620 
57 J 

150 

30000 

340 

220 

290 

280 

6400 
67 

200 UJ 
200 UJ 
200 UJ 
200 UJ 
200 UJ 
200 UJ 

2300 
200 UJ 
200 UJ 
200 UJ 
200 UJ 
540 J 
150 J 
200 UJ 
200 UJ 
200 UJ 
200 UJ 
200 UJ 

64 J 
200 UJ 
200 UJ 
200 UJ 
200 UJ 
200 UJ 

30 J 
200 UJ 
200 UJ 
200 UJ 
200 UJ 
200 UJ 
200 UJ 
300 J 
200 UJ 

500 U 
500 U 
500 U 
500 U 
500 U 
500 U 

6100 
500 U 
500 U 
500 U 
500 U 
500 U 
99 J 

500 U 
500 U 
500 U 
500 U 
500 U 
500 U 
500 U 
500 U 
500 U 
500 U 
500 U 
20 J 

500 U 
500 U 
500 U 

9 J 
500 U 
430 J 

520 
500 U 

500 U 
500 U 
500 U 
500 U 
500 U 
500 U 

15000 J 
500 U 
500 U 
500 U 

500 UJ 
500 U 
390 J 
500 U 

; 500 U 
, 500 U 

500 U 
500 U 
200 J 
500 U 
500 U 
500 U 
500 U 
500 U 
300 J 
500 U 
500 U 
500 U 
160 J 
500 U 
390 J 

1900 J 
89 J 

500 U 
500 U 
500 U 
500 U 
500 U 
500 U 

8000 
500 U 
500 U 
500 U 
500 U 
500 U 
270 J 
500 U 
500 U 
500 U 
500 U 
500 U 
120 J 
500 U 
500 U 
500 U 
500 U 
500 U 
170 J 
500 U 
500 U 
500 U 
500 U 
500 U 
31 J 

1400 
31 J 

1000 U 
1000 U 
1000 u 
1000 u 
1000 u 
1000 u 

13000 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
320 J 

1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
180 J 

1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
170 J 

1000 u 
1000 u 
1000 u 
130 J 

1000 u 
1000 u 

2100 
1000 u 
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TABLE 1 

SULLIVAN'S LEDGE SUPERFUND SITE FIRST OPERABLE UNIT 
Rl AND PDWP GROUND WATER DATA 

VOLATILE ORGANICS GROUP 3: SHALLOW BEDROCK WELLS 

WELL NUMBER 
DEPTH . 
COMPOUND 
1.1.1-Trichloroethane 
1,1,2,2-Tetrachloroethane 
1.1.2-Trichloroethane 
1,1-Dichloroethane 
1.1-Dichloroethene 
1.2-Dichloroethane 
1,2-Dichloroethene (total) 
1,2-Dichloropropane 
2-Butanone 
2-Hexanone 
4-Methyl-2-Pentanone 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon Disulfide 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
cis-1,3-Dichloropropene 
Dibromochloromethane 
Ethylbezene 
Methylene Chloride 
Styrene 
Tetrachloroethene 
Toluene 
trans-1,3-Dichloropropene 
Trichloroethene 
Vinyl Chloride 
Xylene (total) 

• GCA-1 

15 JAN 85 

2300 

210 

110 

29 

190 
790 

110 

1900 
260 
30 

GCA-1 

15 MAY 85 

8400 

200 

100 

330 

190 

2400 
430 

GCA-1 

13 MAR 36 

3000 

130 

69 

72 

44 

240 
110 

GCA-1 

25 FEB! 

20 

4000 

100 

53 

160 

23 

130 

1800 
92 
6 

GCA-1 

25 AUG 92 
200 U 
200 U 
200 U 
200 U 
200 U 
200 U 

2500 
200 U 
200 U 
200 U 
200 U 
200 U 
41 J 

200 U 
200 U 
200 U 
200 U 
200 U 
25 J 

200 U 
200 U 
200 U 
200 U 
200 U 
200 U 
200 U 
200 U 
200 U 
200 U 
200 U 
56 J 

120 J 
66 J 

200 U 
200 U 
200 U 
200 U 
200 U 
200 U 

3100 
200 U 
200 U 
200 U 
200 U 
200 U 
31 J 

200 U 
200 U 
200 U 
200 U 
200 U 
25 J 

200 U 
200 U 
200 U 
200 U 
200 U 
85 J 

200 U 
200 U 
200 U 
40 J 

200 U 
1300 

150 J 
200 U 

200 UJ 
200 UJ 
200 UJ 
200 UJ 
200 UJ 
200 UJ 

3900 J 
200 UJ 
200 UJ 
200 UJ 
200 UJ 
200 UJ 

43 J 
200 UJ 
200 UJ 
200 UJ 
200 UJ 
200 UJ 
200 UJ 
200 UJ 
200 UJ 
200 UJ 
200 UJ 
200 UJ 

98 J 
200 UJ 
200 UJ 
200 UJ 

32 J 
200 UJ 

1000 J 
200 J 
'200 UJ 

200 U 
200 U 
200 U 
200 U 
18 J 

200 U 
4800 

200 U 
200 U 
200 U 
200 U 
200 U 
48 J 

200 U 
200 U 
200 U 
200 U 
200 U 
200 U 
200 U 
200 U 
200 U 
200 U 
200 U 
99 J 

200 U 
200 U 
200 U 
200 U 
200 U 

750 
210 

200 U 

45 J 
250 U 
250 U 
250 U 
250 U 
250 U 

4500 
250 U 
250 U 
250 U 
250 U 
250 U 
77 J 

250 U 
250 U 
250 U 
250 U 
250 U 
36 J 

250 U 
250 U 
250 U 
250 U 
250 U 
86 J 

250 U 
250 U 
250 U 
250 U 
250 U 

370 
290 

250 U 
Units: ug/L 
U = non-detected 
J = estimated 
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TABLE 1 

SULLIVAN'S LEDGE SUPERFUND SITE FIRST OPERABLE UNIT 
Rl AND PDWP GROUND WATER DATA 

VOLATILE ORGANICS GROUP 3: SHALLOW BEDROCK WELLS 

1,1,1 -T nchloroethane 
1,1,2,2-Tetrachloroethane 
1,1,2-Trichloroetharie 
1,1-Dichloroethane 
1.1-Dichloroethene 
1.2-Dichloroethane 
1,2-Dichloroetherie (total) 
1,2-Dichloropropane 
2-Butanone 
2-Hexanone 
4-Methyl-2-Pentanone 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon Disulfide 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
cis-1,3-Dichloropropene 
Dibromochloromethane 
Ethylbezene 
Methylene Chloride 
Styrene 
Tetrachloroethene 
Toluene 
trans-1,3-Dichloropropene 
Trichloroethene 
Vinyl Chloride 
Xylene (total) 
Units: ug/L 
U = non-detected 
J = estimated 

6900 

57000 

5000 U 
5000 U 
5000 U 
5000 U 
530 J 
5000 U 

77000 
5000 U 
5000 U 
5000 U 
5000 U 
5000 UJ 
5000 U 
5000 U 
5000 U 
5000 U 
5000 U 
5000 U 
5000 U 
5000 U 
5000 U 
5000 U 
5000 U 
5000 U 
5000 U 
5000 U 
5000 U 
5000 U 
5000 U 
5000 U 

15000 
3700 J 
870 J 

5000 UJ 
5000 UJ 
5000 UJ 
5000 UJ 

450 J 
5000 UJ 

67000 J 
5000 UJ 
5000 UJ 
5000 UJ 
5000 UJ 
5000 UJ 
5000 UJ 
5000 UJ 
5000 UJ 
5000 UJ 
5000 UJ 
5000 UJ 
5000 UJ 
5000 UJ 
5000 UJ 
5000 UJ 
5000 UJ 
5000 UJ 

670 J 
5000 UJ 
5000 UJ 
5000 UJ 

440 J 
5000 UJ 

36000 J 
1400 J 
5000 UJ 

5000 UJ 
5000 UJ 
5000 UJ 
5000 UJ 
5000 UJ 
5000 UJ 

59000 J 
5000 UJ 
5000 UJ 
5000 UJ 
5000 UJ 
5000 UJ 
5000 UJ 
5000 UJ 
5000 UJ 
5000 UJ 
5000 UJ 
5000 UJ 
5000 UJ 
5000 UJ 
5000 UJ 
5000 UJ 
5000 UJ 
5000 UJ 
1100 J 
5000 UJ 
5000 UJ 
5000 UJ 
5000 UJ 
5000 UJ 

22000 J 
1800 J 
5000 UJ 

10000 U 
10000 U 
10000 U 
10000 u 
10000 u 
10000 u 

110000 
10000 u 
10000 u 
10000 u 
10000 u 
10000 u 

450 J 
10000 u 
10000 u 
10000 u 
10000 u 
10000 u 
10000 u 
10000 u 
10000 u 
10000 u 
10000 u 
10000 u 
5100 J 

10000 u 
10000 u 
10000 u 
10000 u 
10000 u 

100000 
3000 J 

10000 u 

10000 u 
10000 u 
10000 u 
10000 u 
10000 u 
10000 u 

200000 
10000 u 
10000 u 
10000 u 
10000 u 
10000 u 
10000 u 
10000 u 
10000 u 
10000 u 
10000 u 
10000 u 
10000 u 
10000 u 
10000 u 
10000 u 
10000 u 
10000 u 
5100 J 

10000 u 
10000 u 
10000 u 
10000 u 
10000 u 
10000 u 
6200 J 

10000 u 
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TABLE 1 

SULLIVAN'S LEDGE SUPERFUND SITE FIRST OPERABLE UNIT 
Rl AND PDWP GROUND WATER DATA 

VOLA TILE ORGANICS GROUP 4: OVERBURDEN WELLS 
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TABLE 1 

SULLIVAN'S LEDGE SUPERFUND SITE FIRST OPERABLE UNIT 
Rl AND PDWP GROUND WATER DATA 

VOLATILE ORGANICS GROUP 4; OVERBURDEN WELLS 

1.1.1-Trichloroethane 
1,1,2,2-Tetrachloroethane 
1.1.2-T richloroethane 
1,1-Dichloroethane 
1.1-Dichloroethene 
1.2-Dichloroethane 
1,2-Dichloroethene (total) 
1,2-Dichloropropane 
2-Butanone 
2-Hexanone 
4-Methyl-2-Pentanone 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon Disulfide 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
cis-1,3-Dichloropropene 
Dibromochloromethane 
Ethylbezene 
Methylene Chloride 
Styrene 
Tetrachloroethene 
Toluene 
trans-1,3-Dichloropropene 
Trichloroethene 
Vinyl Chloride 
Xylene (total) 

380 

140 

110 

80 

470 

97 

120 

76 

5.1 

2.7 

4.4 
64 

90 

230 

75 

54 

1 0 U  
1 0 U  
1 0 U  
1 0 U  
10 U 
10 U 
10 U 
10 U 
1 0 U  
1 0 U  
1 0 U  
1 0 U  
10 U 
10 u 
10 u 
10 u 
1 0 U  
1 0 U  
1 0 U  
1 0 U  
10 u 
10 u 
10 u 
10 u 
10 u 
1 0 U  
1 0 U  
1 0 U  
1 0 U  
10 u 
10 u 
1 0 U  
1 0 U  

17 

72 

47 

62 

10 U 
10 U 
1 0 U  
10 U 
1 0 U  
1 0 U  

10 u 
10 u 
10 u 
10 u 
10 u 

1 0 U  
1 0 U  
1 0 U  
10 u 
10 u 

10 u 
10 u 
10 u 
1 0 U  
1 0 U  
1 0 U  
1 0 U  
10 u 
10 u 
1 J 

10 u 
10 u 

1 J 

67 

36 

23 

10 U 
10 u 
10 u 
10 u 
1 0 U  
1 0 U  
8 J 

10 u 
10 u 
10 u 
10 u 
10 u 

1 0 U  
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
1 J 

1 0 U  
1 0 U  
1 0 U  
1 J 

10 u 
8 J 

1 0 U  

25 

32 

10 U 
10 u 
10 u 
10 u 
10 u 
10 u 

1 0 U  
1 0 U  
1 0 U  
1 0 U  
10 u 

10 u 
10 u 
10 u 
10 u 
1 0 U  

21 
10 u 
10 u 
10 u 
10 u 
10 u 

0.4 J 
10 u 
10 u 
1 0 U  
1 0 U  
1 0 U  
1 0 U  

38 

72 

30 

16 

10 U 

10 U 
10 U 
10 U 
10 U 
1 0 U  
1 0 U  

1 0 U  
1 0 U  
10 u 
10 u 
10 u 

I 

10 u 
1 0 U  
1 0 U  
1 0 U  
1 0 U  

10 u 
1 0 U  
10 u 
10 u 
10 u 
10 u 
10 u 
1 0 U  
1 0 U  
1 0 U  
1 0 U  
5 J 

1 0 U  
10 u 

Units: ug/L 
U = non-detected 
J = estimated 
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TABLE 1 

SULLIVAN'S LEDGE SUPERFUND SITE FIRST OPERABLE UNIT 
Rl AND PDWP GROUND WATER DATA 

VOLATILE ORGANICS GROUP 4: OVERBURDEN WELLS 

ELL NUMBER 
JEPTH 

1,1,1 -T richloroethane 
1,1,2,2-Tetrachloroethane 
1,1,2-T richloroethane 
1,1-Dichloroethane 
1.1-Dichloroethene 
1.2-Dichloroethane 
1,2-Dichloroethene (total) 
1,2-Dichloropropane 
2-Butanone 
2-Hexanone 
4-Methyl-2-Pentanone 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon Disulfide 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
cis-1,3-Dichloropropene 
Dibromochloromethane 
Ethylbezene 
Methylene Chloride 
Styrene 
Tetrachloroethene 
Toluene 
trans-1,3-Dichloropropene 
Trichloroethene 
Vinyl Chloride 
Xylene (total) 

MW-2 

5 FEB 86 

2300 

120 

140 

3600 
81 J 

U 
U 

93 J 
U 
U 

1800 
U 

MW-22 

18 MAR 

1200 

160 

230 

3500 

360 

U 
U 
U 

42 J 
U 
U 

U 

MW-22A 

24 FEB 86 

84 

87 

340 

3200 

190 
32 

MW-22A 

25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
16 J 
25 U 
25 U 
25 U 
25 U 

25 UJ 
190 

25 U 
25 U 
25 U 
25 U 
25 U 

460 
25 U 
25 U 
25 U 
25 U 
25 U 

310 
5 J 

25 U 
25 U 
25 U 
25 U 
25 U 
23 J 

27 

MW-22A NIW-22A MW-22A 

2 DEC 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 

160 

390 

25 U 
25 U 
25 U 
25 U 
25 U 

0 
25 U 
25 U 
25 U 
25 U 
25 U 

330 
25 U 
25 U 
25 U 
4 J 

25 U 
25 U 
14 J 

25 

200 

50 U 
50 U 
50 U 
50 U 
50 U 
50 U 
50 U 
50 U 
50 U 
50 U 
50 U 
50 U 

0 
50 U 
50 U 
50 U 
50 U 
50 U 

430 
50 U 
50 U 
50 U 
50 U 
50 U 

300 
50 U 
50 U 
50 U 
50 U 
50 U 
50 U 
50 U 
30 J 

50 U 
50 U 
50 U 
50 U 
50 U 
50 U 

3 J 
50 U 
50 U 
50 U 
50 U 
50 U 

230 

410 

50 U 
50 U 
50 U 
50 U 
50 U 

0 
50 U 
50 U 
50 U 
50 U 
50 U 

140 
50 U 
50 U 
50 U 
50 U 
50 U 
50 U 
50 U 
30 J 

200 

10 
50 U 
50 U 
50 U 
50 U 
50 U 
50 U 
50 U 
50 U 
50 U 
50 U 
50 U 

D 
50 U 
50 U 
50 U 
50 U 
50 U 

730 

59 

50 U 
50 U 
50 U 
50 U 
50 U 

I 
50 U 
50 U 
50 U 
50 U 
50 U 
50 U 
50 U 
23 J 

Units: ug/L 
U = non-detected 
J = estimated 
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TABLE 2 

SULLIVAN'S LEDGE SUPERFUND SITE 

VOCs IN UW-12A. 13A. AND 22A 

TCE 
TCE 
TCE 

MW-12A 
MW-13A 
MW-22A 

^W- \ ->v 

0.3 
8 
U 

0.3 
6 
U 

1 
8 
3 

' ^.'.V.V.V.'AV V.V.'.V.V.'.^ 

u 
5 
u 

N/A 
0.17 J 

U 
1,2-DCE 
1,2-DCE 
1,2-DCE 

MW-12A 
MW-13A 
MW-22A 

4 
97 

2,300 

2 
44 
720 

3 
23 
14 

U 
72 
U 

N/A 
15.22 

U 
Vinyl Chloride 
Vinyl Chloride 
Vinyl Chloride 

MW-12A 
MW-13A 
MW-22A 

3 
64 

1,800 

3 
48 
59 

100 
30 
87 

U 
U 
U 

N/A 
11 
U 

Benzene 
Benzene 
Benzene 

MW-12A 
MW-13A 
MW-22A 

230 
140 
230 

160 
77 

170 

100 
30 
87 

140 
30 

200 

N/A 
0.65 
670 

Notes: 
1. MW-12A, MW-13A, MW-22A are considered representative of shallow collection trench ground water quality 
2. Concentration in ug/l 
3. N/A = Not Analyzed due to an obstruction within MW-12A 
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TABLES 

SULLIVAN'S LEDGE 8UPERFUND SITE 

VOCs IN DEEP BEDROCK PPmiffgy wr/1 <? 

TCE 
TCE 
TCE 

BEI-1 
BEI-2 
BEI-3 

• • • X s v « v < v . v > . A T r t . A . ^ Y r t A « > < . v f -  * v « . v > v > n s n s v . v - v > v - s > v w y « w y . - . y w . v , , , v  - -n" -N r1 - ^^v\sv 
ss\kA- v ss 

92,000 
190,000 

9,000 

42,700 
92,000 
6,400 

8,100 
20,000 
4,900 

13,000 
42,000 
5,900 

N/A 
3800 

14000 

7500 
4200 

13000 
1,2-DCE 
1,2-DCE 
1,2-DCE 

BEI-1 
BEI-2 
BEI-3 

22,000 
82,000 

340 

11,900 
59,700 

310 

2,600 
40,000 

260 

34,000 
120,000 

450 

N/A 
77000 
597 

21000 
30000 
1400 

Vinyl Chloride 
Vinyl Chloride 
Vinyl Chloride 

BEI-1 
BEI-2 
BEI-3 

500 
3,400 

U 

500 
2,700 

U 

500 
2,000 

U 

U 
U 
U 

N/A 
8200 
17 

650 
3900 

U 
Benzene 
Benzene 
Benzene 
TotaP 
Total2 
TotaP 

BEI-1 
BEI-2 
BEI-3 

U 
U 
U 

U 
U 
U 

U 
U 
U 

320 
U 
U 

N/A 
230 

U 

68 
U 
U 

BEI-1 
BEI-2 
BEI-3 

114,500 
275,400 
9,300 

55,100 
154,400 

6,700 

11,200 
62,000 
5,200 

47,320 
162,000 
6,350 

N/A 
89230 
14614 

29218 
38100 
14400 

Notes: 
1. Data from December 1992 Pump Test 
2. Total of: TCE, 1,2-DCE; Vinyl Chloride; and Benzene 
3. Concentration in ug/l 
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TABLE 4 

SULLIVAN'S LEDGE SUPERFUND SITE FIRST OPERABLE UNIT 
Rl AND PDWP GROUND WATER DATA 

PCBs GROUP 4: OVERBURDEN WELLS 

2.6 U 
2.6 U 
2.6 U 

22* 
2.6 U 

2.6 U 
3.2 

Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

U 
U 
U 
U 
U 

150.0 C 
U 

U 
U 
U 
U 

65.0 J 
93.0 J 

U 

1.0 UJ 
2.0 UJ 
1.0 UJ 
1.0 UJ 
1.0 UJ 
1.0 UJ 
1.0 UJ 

500 U 
1000 U 

500 U 
500 U 
500 U 

3100 J 
500 U 

1000 UJ 
2000 UJ 
1000 UJ 
1000 UJ 
1000 UJ 
5000 J 
1000 UJ 

100.0 u 
200.0 U 
100.0 u 
100.0 u 
100.0 u 

410 J 
100.0 u 

37 

20 U 
20 U 
20 U 
20 U 
20 U 

20 U 
Units: ug/L 
U= non-detected 
J= estimated 
*- altered 1242 pattern 
C= 
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Tabled 

SULLIVAN'S LEDGE SUPERFUND SITE FIRST OPERABLE UNIT 
Rl AND PDWP GROUND WATER DATA 

PCS. QROUP 4: OVERBURDEN WELLS 

Arodor-1016 
Aroclor-1221 
Aredor-1232 
Aroclor-1242 
Arodor-1248 
Aroctor-1254 
Aroctor-1260 
Units: ug/L 
U = non-detected 
J "estimated 

1.6 1 39 1.0 

1.0 U 
2.0 U 
1.0 U 
1.0 U 
1.0 U 

0 014 J 
1.0 U 

1.0 U 
2.0 U 
1.0 U 
1.0 U 
1 0 U 
0.87 J 
1 0 U 

1.0 UJ 
2.0 UJ 
1.0 UJ 
1.0 UJ 
1.0 UJ 
2.1 J 
1.0 UJ 

1.0 U 
2.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 u 

1.0 u 
1.0 u 
1 0 u 
1.0 u 
1 0 u 

1.7 
1 0 u 

1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

1 5 
1.0 u 

0.53 U 
0.53 U 
0.53 U 
0.53 U 
0.53 U 
012 J 
0.53 U 
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TABLE 5 
SULLIVAN'S LEDGE SUPERFUND SITE 

GROUNDWATER ANALYSIS (1) 
TOTAL VOCs vs. SVOCs 

ECJ 1 (37) 2297.60 24.10 
ECJ 1 (62) 72610.10 118.00 
ECJ 1 (72) 145265.10 152.40 
ECJ 1 (122) 71910.51 100.50 
ECJ 1 (148) 36477.22 109.40 
ECJ 1 (267) 160.54 5.90 
ECJ 2 (47) 2533.00 3.20 
ECJ 2 (82) 1942.00 4.40 
ECJ 2 (117) 55380.00 8.80 
ECJ 2 (152) 400.40 
ECJ 2 (187) 36058.00 2.60 
ECJ 4 (62) 0.52 
ECJ 4 (87) 0.55 
ECJ 4 (132) 1.51 
ECJ 4 (162) 71.15 3.50 
ECJ 4 (227) 6.76 
ECJ 4 (245) 15.23 

GCA - 1 13946.00 247.40 
MW -12 104.06 25.80 
MW -13 991.30 

MW - 13A 28.19 
MW - 14 639.50 76.30 
MW - 15 14.48 8.80 
MW - 16 7.69 
MW- 17 28.10 15.00 
MW - 2 2040.00 134.60 

MW - 22A 1782.00 2231.30 
MW - 24 743.01 66.90 
MW - 4 1271.86 

MW-4A 1.79 
MW - 5 

MW-5A 
MW - 6 4837.20 5.60 

MW-6A 1835.07 4.60 
MW - 8 

MW-8A 

Notes: 
(1) Samples collected Winter 1999/2000 
(2) All results in ug/L 
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1. Introduction 

1.1. Purpose and objectives 

Section V.C. of the Statement of Woric (SOW) for the First Operable Unit 
(OU-1) of the Sullivan's Ledge Superfiind Site includes requirements for 
compliance monitoring for ground water. These requirements woe further 
delineated in the report entitled "Post-Construction Environmental 
Monitoring Plan, Sullivan's Ledge Superfund Site, New Bedford, 
Massachusetts, (O'Brien & Gere, July 1997), which is included in Appendix 
A. The purpose of this document is to describe the sampling and analytical 

described in Section 2 of the Post-Construction Environmental Monitoring 
Plan. Separate Field Sampling Plans (FSPs) will be developed for the 
Groundwater Treatment Plant (GWTP) influent, effluent, and process flow, 
as well as landfill gas, surface water, soil, and sediment sampling 

1.2. Technical guidelines 

Site activities will be conducted in accordance with the following documents: 
1) Massachusetts Department of Environmental Protection Standard 
References for Monitoring Wells (1991, revised 1994) select sections in 
Appendix D), referred to herein after as Standard Operating Procedures 
(SOP); 2) Compendium of Superfund Field Operations Methods, OSWER 
Directive 9355.0-12, USEPA/540/P-87/001; 3) Interim Guidelines and 
Specifications for Preparing Quality Assurance Project Plans (USEPA, 1983 -
USEPA/QAMS 005/80); 4) Test Methods for Evaluating Solid Waste, 
Physical/Chemical Methods (USEPA Pub. SW-846 Third Edition as amended 
by update 1986); 5) the Field Sampling Quality Assurance Project Plan (Field 
QAPP) prepared for this project (see Section 3, Field QAPP); 6) O'Brien & 
Gere Engineers, Inc. Quality Assurance Manuals (QAM); and 7) USEPA 
Region I Low Stress (Low Flow) SOP (Revision No. 2, July 30, 1996; 
included in Appendix C). 
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A comparison of the Compendium of Superfund Field Operations Methods 
and the MADEP Standard Operating Procedures has been conducted. Where 
guidelines or protocols are required for performing field activities differ, die 
stricter guidelines between the two documents have been referenced. Any 
modifications to the use of a protocol are discussed in the text of this report 

A copy of this Field Sampling and Analysis Plan, Field QAPP and Laboratory 
QAPP, along with copies of the above referenced guidance documents, will be 
available in the on-site field office. 

1.3. Project organization 

Personnel responsibilities are described below: 

Site manager/team sampling leader 
Responsibilities include day-to-day review of field activities performed on site, 
overall management and coordination of field work, supervision and 
gehednling of work, and ensuring that project-specific plans and 
implementation of field investigations are in compliance with appropriate 
guidelines. Mr. Peter C. Savage, Jr. will serve as Site Manager and will be 
responsible for the overall performance of the site investigation operations. 
Mr. Richard R. Mall, Jr. will fulfill the responsibilities of Site Manager in his 
absence. 

Project coordinator 
Mr. James M. O'Loughlin, P.E., will serve as the Project Coordinator. As 
Project Coordinator, Mr. O'Loughlin will be responsible for providing the 
resources necessary to perform the program, monitoring the progress of the 
project to facilitate that scheduled milestones are achieved, and reviewing the 
quality of the work to verify that the product meets the quality standards set 
forth in this document 

Project manager 
Mr. James M. O'Loughlin, P.E. will be the Project Manager. Mr. O'Loughlin 
has over ten years experience. As the Project Manager, Mr. O'Loughlin will 
be responsible for the overall management of the program. He will serve as 
the interface between regulatory agency personnel, the client, contractors, and 
O'Brien & Gere Engineers staff. He will also be responsible for monitoring 
the program's, progress, regularly reviewing the project schedule, and 
reviewing work elements prior to submittal. 

OBrien&Gere EngineerS,Inc. 2 Final: January 5,2000 
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Project hydrogeologist 
Responsibilitiesinclude planning and reviewing ground water measurements 
and tests, ensuring that appropriate and valid results are obtained, and 
assessing the ground water flow regime. Mr. Guy A. Swenson, CPG, will 
serve as project hydrogeologist 

Sampling personnel 
Responsibilities include proper collection, preservation, packaging, 
documentation, and initial chain-of-custody of samples until released to 
another party for storage or transport to the analytical laboratory. 
Responsibilities also include certain on-site analyses including calibration, 
quality control, recording of results, and maintenance of field equipment The 
following individuals will serve as sampling personnel: 

• Mr. Peter C. Savage, Jr. 
• Mr. Richard R. Mall, Jr. 
• Mr. Ryan E. Hill 
• Mr. Nidal H. Samara 

Data validator 
Ms. Melissa Listman of O'Brien & Gere Engineers, Inc. Will be the data 
validator. Ms. Listman has ten years experience and has performed data 
validation for several sites in EPA Region I. Ms. Listman will be responsible 
for assessment of the data from the initiation of field sampling efforts through 
the data validation process. Ms. Listman will be involved throughout the 
program so that the data can be assessed in an ongoing manner which will 
allow the timely implementation of corrective actions as required to meet data 
quality objectives. 

Health and safety officer (HSO) 
Responsibilities include monitoring field activities so that the site work is 
conducted in accordance with the project specific Health and Safety Plan 
(HASP). The HSO will have authority to stop work if conditions exceed 
allowable limits. Mr. Peter C. Savage, Jr. will serve as the project health and 
safety officer. 

Health and safety officer designee 
The Project HSO may not be on site at all times. A sampling team member 
will, therefore, be designated to monitor procedures and report inconsistencies 
to the HSO in his absence. 
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1.4. Program revision, field changes, and corrective actions 

The Site Manager or his designee is responsible for all site activities. In this 
role, the Site Manager may, at times, be required to modify the site programs 
to accommodate site specific needs. When it becomes necessary to modify a 
program, the field personnel will obtain approval from the Site Manager for 
the anticipated change prim' to the implementation of the necessary changes. 
Major changes, such as revisions to the testing procedures or deletions of 
sampling points, will be communicated to EPA and MADEP by the Project 
Manager, prior to taking action. 
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2. Field sampling and analysis plan 

2.1. Overview of ground water monitoring program 

Monitoring wells designated for sampling are delineated in Section 2 of the 
Post-Construction Environmental Monitoring Plan, which is included as 
Appendix A. A summary of the annual program is presented on Table 2.1; a 
summary of the quarterly program for die first four quarters is presented on 
Table 2.2; and a summary of the quarterly program for the quartos following 
year one is presented on Table 2.3. Analytical methods are presented in Table 
D-1 of the Laboratory QAM presented in Appendix B. 

2.2. Field mobilization activities 

Mobilization includes those activities required to be completed prior to 
conducting sampling. The following list identifies mobilization activities: 

• Order field equipment 

• Order sample bottles and coolers 

• Assemble field team members 

• Notify pertinent state, federal, and local agencies 

• Package and transport field equipment to the site 

• Obtain necessary property access and clearances 

• Install decontamination areas and equipment storage facilities 

• Contact agencies to schedule site "kick-off' meeting. 
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EPA and MADEP will be notified at least two weeks prior to die initiation of 
field activities. This will provide EPA and MADEP (or their designated 
contractors) time to mobilize for collection of split samples. It is assumed that 
regulatory agencies or their contractors will provide their own sampling jars 
and bottles for split samples. 

2.3. Qualitative well integrity testing 

Implementation of qualitative well-integrity testing will be the first task to be 
completed after site mobilization. The well-integrity testing will occur and 
will proceed from the less contaminated wells to the more highly contaminated 
wells, based on current knowledge of water quality conditions at the site. The 
general sequence of well sampling is shown on Tables 2-1,2-2, and 2-3. 

The steps in evaluating the condition of existing monitoring wells will be to 
measure: 1) well and casing stick-up; 2) depth to water; and, 3) depth to the 
bottom of the well. 

Water levels will be measured using an electrical water level tape, as outlined 
in SOP Section 5.1-3.3, Electrical Tapes (see Appendix D). A Solinst 
Panada Ltd. Model 90791 electrical tape with polyethylene tape and stainless 
strel electrode, or a similar electrical device, will be the standard ground water 
elevation monitoring instrument This instrument is capable of providing data 
accurate to 0.01 foot. One difficulty associated with electrical water level 
tapes is that condensation on the sides of the riser can cause an erroneous 
reading. If this occurs, the tape and probe will be removed from the well, 
wiped dry, and reinserted into the well. If erroneous measurements continue 
to be a problem, the ground water elevation will be measured with a tape and 
plunker. 

Depth sounding of the bottom of the well will be performed using a weighted 
tape as described in SOP Section 5.1 Weighted Tape (plunker) see (Appendix 
D). The plunker will be lowered to the bottom of the well, and the bottom of 
the well will be identified when the tape goes slack. The stick-up heights and 
the measured total depth of the well will be compared to as-built well records 
to estimate whether or not the well casing or riser pipe has shifted or 

• fpriimftntatinn has occurred. Significant amounts of accumulated sediment 
(Lc., if the well screen is plugged) may be removed by purging the well. After 
purging has been completed, if necessary, the well will be resounded and 
readings will be recorded in the Field Log Book. 

O'Brien & Gere Engineers, Inc. 6 
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2. Field sampling and anahsis plan 

2.4. Health and safety 

Ground water monitoring activities will be implemented in accordance with the 
project-specific Health and Safety Plan (bound separately). As described in 
the HASP, ground water sampling activities are anticipated to be completed 
using Modified Level C personal protective equipment 

2.5. Ground water sampling equipment 

Ground water monitoring wells to be sampled during this program include 
conventional and Westbay wells. Conventional monitoring well techniques for 
sampling materials and decontamination are included in this section and 
further described in Appendix C. Further discussion of the Westbay sampling 
is provided in Section 2.6.11 below. 

2.5.1. Field instruments 
The following monitoring instruments will be used during field activities: 

• Photovac MicroTIP, Hnu PI-101, OVA or similar Photo Ionization 
Detectors (PIDs) 

• A pH meter 
• A specific conductivity meter 
• A temperature meter 
• Turbidity meter 
• eH, D.O. meters. 

These instruments will be calibrated as described in Section 3.5., Calibration 
Procedures and Frequency of the Field QAPP, and maintained using the 
procedures described in Section 3.10., Preventive Maintenance, of the Field 
QAPP. 

252. Well sampling materials 
Each conventional well will be provided with dedicated positive displacement 
low-flow bladder type sampling and purging devices as described in Appendix 
C. Sampling procedures for Westbay wells are described further in Section 
2.6.11. 
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253. Equipment calibration 
Monitoring equipment will be calibrated prim- to and at the aid of each day's 
activities, in accordance with Section 6.2 of the SOP, included as Appendix D. 
Instrument calibration data will be recorded in the field logbook for each 
calibration event 

25.4. Equipment decontamination 
Ground water sampling equipment (excluding sampling jars and dedicated 
bladder pumps) will be decontaminated prior to each use according using an 
initial potable water/alconox rinse (incorporating scrubbing, if necessary), a 
potable water rinse, nitric acid rinse (ten percoit), distilled/deionized water 
rinse, methanol rinse, hexane rinse, and a final distilled/deionized water rinse. 
Dedicated or disposable equipment decontamination will not be required. 

2.6. Ground water sampling collection methodologies 

2.6.1. Overview 
Prior to obtaining a ground water sample, supporting procedures will be 
performed in order to demonstrate that: 1) the ground water sample was 
obtained in a manner reasonably consistent with previous site investigations; 
and 2) that the resultant laboratory analysis will be based on a sample 
collected according to established procedures. Therefore, the following 
procedures will be followed prior to collecting a ground water sample: 

• Well setup activities: Well inspection; placing poly sheeting ova well area; 
and OVM well head screening 

• Measurement of the ground water elevation; (see Water-Level 
Measurement in Conventional Wells, in Section 2.6.3). 

• Purging the well of standing water, (see Purging, in Section 2.6.4). 

• Collection of field measurements (pH, electrical conductivity, etc.), (see 
Purging, in Section 2.6.4). 

OBrim&GoeBlginea^Ina » 
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2.62. Sequence of ground water sampling 
Ground water sampling will proceed from the upgradient or background wells 
to the downgradient or contaminated wells to minimis the possibility of cross 
contamination. The general sequence of wells to be sampled is shown in 
Tables 2.1,2.2, and 2.3. 

2.63. Water level measurements 
The following procedure outlines the steps required to collect the water level 
data in accordance with the requirements of SOP Section 5.1, Water-Level 
Measurements, see Appendix D. 

® Check the well number for proper identification and location. 

• Measure and record the height of protective casing above ground level to 
the nearest 0.1 ft with standard steel tape. 

• After unlocking the well and removing any well caps, measure and record 
the ambient and well-mouth organic vapor levels using the photo ionization 
detector (PID). If the ambient air quality at breathing level is significantly 
above background as defined in the Health and Safety Plan, upgrade from 
Modified Level C to Full Level C protection. 

• Measure and record the distance between the highest point on top of the 
well riser pipe and the corresponding top of the protective casing to the 
nearest 0.1 ft with a standard steel tape. Notch or indelibly mark the 
highest point on the well riser pipe top if none exists upon entering the 
well. 

• Once the water level has stabilized, using the electronic water level meter, 
measure and record the static water level from the top of the well casing to 
the nearest 0.01 ft If the presence of DNAPL or LNAPL historically 
ousted, depth sounding will be conducted using of an immiscible phase 
probe capable of detecting DNAPL or LNAPL compounds; the probe will 
be lowered through the water column and will sound the depth of the well 
bottom and record the level of any immiscible layer detected; accuracy will 
be to the nearest 0.01 ft Upon removing the water level or immiscible 

. phase probe and wire, decontaminate them according to procedures 
outlined in Section 2.5.4 - Equipment Decontamination. 

Final: January 5,2000 
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2.6.4. Purging 
After die wells have been measured and the volume of standing water has been 
calculated, each conventional well will be purged using procedures specified 
in Appendix C. 

Westbay wells are considered to have continuous ground water flow through 
the sample ports. The ground water within each port is representative of the 
water in each fracture intersected by each Westbay zone. Therefore, die 
Westbay wells will not be purged prior to sampling. If an individual port in 
a Westbay well yields less than one liter of sample in one hour, this port will 
not be sampled. 

At the completion of the well purging process, in-situ parameters will be 
recorded on the Ground Water Field Sample Data Record as shown on Figure 
1. In addition, the method of well purging also will be described in the Field 
Log Book. 

2.6.5. Sample collection 
Sample collection from conventional wells will be conducted in accordance 
with Appendix C. 

Samples will be collected in appropriate containers as listed in the Laboratory 
QAPP. The approximate number of samples and QA samples to be collected 
are summarized in Table 2.1, Analytical Methods (annually after year one); 
Table 2.2, Analytical Methods (quarterly during year one); and Table 2.3, 
Analytical Methods (quarterly after year one). 

Samples will be logged with the date, sampling locations, and required 
analyses and will be placed in coolers to keep the samples at an approx. temp 
of 4°C for shipment to the analytical laboratory, consistent with the protocols 
specified in Appendix C. 

After the samples have been collected, pertinent sampling data will be 
recorded in the Field Log Book as described in Section 2.6.11 and Appendix 
C. Following the completion of sampling activities, the protective well cap 
and lock will be secured. 

O'Brien & Gere Engineers, Inc. 
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2.6.6. Field QA/QC samples 
The following describes how field QC samples to be collected. 

• Duplicates. Field duplicates consist of two samples collected 
independently at a sampling location during a single episode of sampling. 
Duplicates are analyzed to provide statistical information concerning 
sampling variability. Field duplicates will be submitted to the laboratory 
as blind duplicate samples. Field duplicates will be collected at a 
frequency often percent for each matrix and analyses. 

• Equipment rinsates. Equipment rinsates (sometimes referred to as 
"equipment blanks" or "sampler blanks") are the final analyte-free water 
rinse sample collection equipment after decontamination in the field. 
Equipment rinsates are to be collected at a rate of one pa* sampling event, 
per sampling method used. No equipment rinsates are required for 
disposable or dedicated sampling equipment. 

• Trip blanks. Trip blanks are prepared prior to the sampling event 
originating from the lab in the actual sample containers. Trip blanks are 
kept with the investigative samples throughout the sampling event A trip 
blank consists of a sample vial filled with deionized/distilled water and 
preserved like an actual sample. They are packaged for shipment with the 

- other samples and sent for analysis. There should be one trip blank 
included in each sample shipping container where VOCs are contained. 
The trip blank should be stored at the laboratoiy with the samples, and 
analyzed with the sample set Trip blanks are only analyzed for VOCs 
only. 

• Field blanks. A field blank is a sample of either the potable or the 
deionized/distilled water used in the decontamination of field equipment 
Typically, one field blank is obtained from each decontamination water 
source for each sampling event 

• Matrix spike/matrix spike duplicate (MS/MSD) are laboratory duplicates 
samples. Additional samples volumes will be collected to provide the 
laboratory with sufficient samples to perform MS/MSD analyses as 
required by CLP. MS/MSD samples will include a pair of complete sets 
of samples for the same laboratory analyses as the original sample. 
MS/MSD samples will be collected at a frequency of five percent, or one 
for every twenty samples for each matrix and analyses. 

For CLP protocol analyses, laboratory-generated QC samples are analyzed for 
the inorganic and organic constituents as specified in the respective EPA CLP 
Statements of Work. 
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2.6.7. Ground water filtration * 
Ground water samples collected for dissolved metals analysis will be placed 
into un-acidified plastic bottles and field filtered as soon as possible after 
sample collection. Filtration will be accomplished in the field using an in-line 
filtering device or vacuum filtration and 0.45 micron filters. Immediately 
following filtration, dissolved metals samples will be transferred to bottles 
pre-acidified with nitric acid by the laboratory. Unfiltered samples will also 
be transferred to bottles pre-acidified with nitric acid by the laboratory. A 
complete discussion of the filtration process is presented in Section 6.3-1 -
Standard Field Filtration Procedures of the SOP, see Appendix D. 

2.6.8. Sample identification 
Samples collected for laboratory analyses will be identified with a numbering 
system that references the site name, media, location, depth, filtered/unfiltered 
4ftg«gnation and quality assurance (QA) sample designation as follows: 

® The site name, "Sullivan's Ledge Site First Operable Unit" will be 
designated "Sullivan's Ledge, OU-1" 

• The media to be sampled is ground water. The well type will be identified 
by the following prefixes: 

• BEI, OBG - Production well 
• MW, GCA, ECJ - Ground Water Monitoring Well 

® The location will be given a numeric designation (e.g., 1,2,3, etc.) 

o The depth will be designated by either a letter (e.g., A, B, S, D, etc.) or an 
actual depth or interval (e.g., 247 fbg) 

The samplft number will be recorded in the Field Log Book along 
with the sample depth. The sample identification system will be consistent 
with that used in previous investigations. 

2.6.9. Sample handling, packaging, shipping and analysis 
Chain-of-custody forms, custody seals, and sample labels will be completed 
and samples will be handled, packaged, and shipped as described in Section 
3.5 - Sample Custody of the Field QAPP. 
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2.6.10. Data recording 
Field data will be recorded on the Ground Water Field Sample Data Record, 
presented as Figure 1, die final readings will also be recorded in the Field Log 
Bode. 

2.6.11. Field Log Book 
Information to be recorded into the bound Field Log Book include: 

• Well identification 
• Well depth and measurement technique 
• Static water level depth, date, time and measurement technique 
• Presence and thickness of immiscible liquid (NAPL) layers and detection 

method 
• Pumping rate, drawdown, indicator parameters values, and clock time, at 

the appropriate time intervals; calculated or measured total volume pumped 
• Well sampling sequence and time of each sample collection 
• Types of sample bottles used and sample identification numbers 
• Preservatives used 
• Parameters requested for analysis 
• Field observations during sampling event 
• Name of sample collectors) 
• Weather conditions 
• QA/QC data for field instruments 
• Any problems encountered should be highlighted 
• Description of all sampling equipment used, including trade names, model 

number, diameters, material composition, etc. 

2.6.12. Westbay wells 
Four wells (ECJ-1, ECJ-2, ECJ-3, and ECJ-4) are currently equipped with 
well-dedicated Westbay Sampling Systems. The Westbay System consists of 
a multi-port system attached to a central stand-pipe. Each monitoring zone is 
separated by a packer assembly that is inflated with nitrogen gas. 

Procedures for measuring water levels, purging, and obtaining ground water 
samples from these systems are specific and distinct from the methodologies 
for conventional wells. Equipment necessary for collecting ground water 
samples from the Westbay units will be obtained from Westbay. The Westbay 
wells will be sampled by the sampling personnel trained by Westbay under 
subcontract Electrical or pressure transducers will be used in conjunction 
with the Westbay system for the purpose of collecting water-head data. 
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Sampling of the Westbay Wells Mill be contingent upon results of fluid 
pressure testing by Westbay conducted in the first round. Results of this 
testing will be used to evaluate the conditions and usefulness of the existing 
well ports in meeting future data needs. Westbay well ports not sampled 
during an event, due to malfunction of the in-ground equipment, will be 
reviewed for repair prior to the subsequent round of ground water sampling. 

2.6.13. Daily routine 
Once die campling team has mobilized to the site, the typical daily routine will 
consist of the following activities: 

1. Mobilize to site 
2. Calibrate instrumentation 
3. Proceed to sampling location 
4. Decontaminate all downhole equipment 
5. Well inspection; poly sheeting 
6. Open well and perform air monitoring at well head and in ambient air 
7. Collect water level data and calculate purge volume 
8. Purge well of required water into temporary storage drums or a portable 

polypropylene tank for transfer into the drums or treatment plant 
9. Collect sample(s) into appropriate containers (including required QA 

sampling, equipment/blanks, etc., filter samples if required) 
10. Close well 
11. Complete Field Log Book entry, forms, etc., proceed to next location 

and repeat steps 4 to 10 until work day has been completed 
12. Decontamination of equipment 
13. Containerize fluids and personnel protective equipment 
14. Calibrate instrumentation 
15. Demobilize from the site. 

At the end of each day, equipment forms, sampling labels and forms, chain-of-
custody records, and other documentation, will be completed and samples will 
be prepared for shipment Sample pickup will occur each evening or by other 
arrangements in coordination with the laboratory. 
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2.7. Control and disposal of contaminated materials 

All water generated from on-site activities will be treated cm-site in the 
treatment plant or removed from the site by an authorized waste hauler for 
disposal. 

All disposable field equipment or personnel protective clothing will be placed 
in DOT approved 55-gallon drums and disposed of beneath the cap or off-site 
in accordance with the appropriate SARA. RCRA, and state regulations. 

2.8. Reporting 

At the end of each sampling event, field activities and analytical results will be 
compiled into a summary report 

For annual reports: 

• A summary of all data in tabular format (contaminant concentrations and 
water levels). 

• Contour maps of contaminant concentrations (TCE, DCE, vinyl chloride, 
benzene, PCBs) and ground water levels. 

• Graphs of contaminant trends in key wells. 

• Discussion of data in terms of plume maps, data trends, plume 
containment, conclusions, and recommendations. 

For quarterly reports: 

• Tabulated data for the specific quarto:. 

• Contour maps of water levels. 

• Discussion of data, conclusions, and recommendations. 

When sampling becomes routine, an annual report which reports the results of 
multiple rounds may be submitted in lieu of individual reports, at the 
discretion of EPA. 
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3. Field quality assurance project plan (QAPP) 

3.1. QAPP objectives 

Ibis Quality Assurance Project Plan (QAPP) presents specific quality assur
ance/quality control (QA/QC) criteria specific to the site and has been 
prepared in accordance with USEPA's Interim Guidelines and Specifications 
for Preparing Quality Assurance Project Plans, QAMS-005/80, December 
29,1980. 

The purpose of this QAPP is to document the objectives, policies, 
organizations, functional activities, and specific QA/QC activities designed to 
achieve the data quality objectives (DQOs) of the environmental monitoring 
program such that the data generated will be of a known and acceptable level 
of precision and accuracy. DQOs are quantitative and qualitative statements 
that identify the quality of the environmental data required to support the 
<fecisio"-ma1cing process. DQOs define the total uncertainty in the data that 
is acceptable for each specific activity conducted during the monitoring 
program. This uncertainty includes both sampling error and analytical error. 
Zero uncertainty is the optimum; however, the variables associated with the 
process (field and laboratory) inherently contribute to the uncertainty of the 
data The QAPP's overall objective is to keep the total uncertainty within an 
acceptable range that will not hinder the intended use of the data. Therefore, 
requirements are specified in this document for the following data quality 
parameters: detection and reporting limits, accuracy, precision, sample 
representativeness, data comparability, and data completeness and usability. 

Analytical requirements equivalent to Level IV, as described in the USEPA 
guidance document: Data Quality Objectives for Remedial Response 
Activities (EPA 540/G-87/1003), will be achieved for laboratory analyses. 
This DQO level implies the use of USEPA analytical methods, reporting and 
deliverable requirements and validation of the data. Field analyses and 
measurements will adhere to Analytical Levels I and II. Level I implies the use 
of portable instruments for field screening, while Level II implies the use 
portable analytical instruments and calibration procedures for in-field 
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measurements. The remainder of this QAPP describes the specific approaches 
that will be taken to achieve the required DQOs. 

3.2. Project organization 

While each person involved in the environmental monitoring activities and in 
the generation of data is implicitly a part of the overall project and quality 
assurance program, certain individuals have specifically designated QA/QC 
responsibilities. The field sampling project personnel are described in Section 
1.3. The specific personnel associated with QA/QC requirements will be the 
QA/QC Officer and data validator. 

Ms. Melissa Listman of O'Brien & Gere Engineers, Inc. will serve as Quality 
Assurance Officer (QAO) and data validator and will be responsible for 
overall project quality assurance. Ms. Listman will review project plans and 
revisions to the plans to maintain proper QA throughout the investigation. Ms. 
Listman will also be responsible for reviewing chemical data and validating 
laboratory analytical data. Ms. Listman will also be responsible for 
performance and system audits, data processing activities, data processing 
quality control, data quality review, corrective actions, and coordinating the 
QA/QC efforts between O'Brien & Gere Engineers, Inc., and O'Brien & Gere 
Laboratories, Inc. 

O'Brien & Gere Laboratories, Inc. (Syracuse, New York) will provide 
analytical services for the monitoring activities. O'Brien & Gere Laboratories' 
Quality Assurance Manual, March 1998, is included in Appendix B. 
Laboratory personnel with QA/QC responsibilities include the Laboratory 
Project Supervisor, Laboratory Quality Control Officer, and Laboratory 
Sample Custodian are described in the laboratory QAM. 

3.3. Quality assurance parameters 

This' section discusses the following five quality assurance parameters: 
precision, accuracy, representativeness, comparability, and completeness 
(PARCC parameters). Provided below are concise definitions of the PARCC 
parameters and quantitative requirements for precision, accuracy, 
completeness and sensitivity as they pertain to this project for field and 
laboratory measurements. Further, this section discusses the methods used to 
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evaluate precision, accuracy, and completeness, as well as, die procedures used 
to verify that die required representativeness and comparability goals are 
achieved. 

33.1. Definitions of PARCC parameters 

Precision describes the reproducibility of results. It is defined as the 
agreement between the numerical values of two or more measurements that 
have been made in an identical manner. Precision can be expressed in a 
variety of manners, including the absolute methods of deviation from the mean 
or median values, standard deviation and variance, or by relative methods, 
such as relative deviation from the mean or median. Precision will be 
evaluated through die analysis of laboratory, field, and matrix spike duplicate 
samples. Field duplicate analyses measure both field and laboratory precision; 
therefore, the results may contain more variability than laboratory duplicates 
which measure only laboratory performance. Section 3.13 contains the 
procedures and equations used to measure precision. 

Accuracy is a measure of closeness of an individual measurement or an 
average of a number of measurements to the true value, and is expressed in 
terms of absolute or relative error. Accuracy will be evaluated through 
analysis of surrogate spikes, laboratory control samples (LCSs), and matrix 
spike/matrix spike duplicate (MS/MSD) samples. Surrogates are compounds 
similar in nature to the target analytes which are spiked into environmental 
camplffci blanks, and quality control samples prior to sample preparation for 
organic analyses. MS/MSDs samples consist of environmental samples in 
which a predetermined concentration of a representative mix of the target 
analytes are added prior to sample preparation. MS/MSD analyses and 
surrogate recoveries are assessed to provide information on sample 
preparation and analysis procedure with respect to specific sample matrices. 
The evaluation of the results of these surrogate spikes is not necessarily 
straightforward The sample itself may produce effects due to such factors as 

and high concentrations of analytes. LCSs are standard solutions 
that consist of known concentrations of the target analytes spiked into 
laboratory distilled water or a clean sand. LCSs are prepared from reference 
matcrinlg that are either purchased from an external source or prepared 
independently from the calibration standards. LCS recoveries provide an 
independent verification on the calibration procedure and are used to evaluate 
method accuracy independently of sample matrix effects. Section 3.13 
contains the procedures and equations used to measure accuracy. 
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Representativeness refers to the degree to which a sample taken from a site 
accurately represents the matrix being sampled. Representativeness will be 
mavimiwd by the use of USEPA procedures for the collection and 
preservation of samples. Ground water, surface water and sediment sample 
locations were selected based upon previous data collected during the 
Remedial Investigation and RD, and based on Site hydraulics. As part of 
ground water sampling techniques, water quality will be monitored to verify 
representativeness. 

Comparability refers to the use of consistent procedures, reporting units, 
^anAarAWeA methods of field analysis and standardized data format with 
document control and data validation. Adherence to standard procedures 
mavimira; die probability that data generated from different laboratories can 
be validly compared to one another. 

Completeness refers to the process of obtaining required data as outlined in 
this QAPP. Completeness is calculated by determining the percentage of 
measurements judged to be usable for qualitative and quantitative purposes. 
Section 3.13 contains the procedures and equations used to measure 
completeness. 

Sensitivity refers to a measurable concentration of an analyte which has an 
acceptable level of confidence. Sensitivity is established by laboratory method 
detection limits (MDLs) and practical quantitation limits (PQLs) as presented 
in the Laboratory QAM (Appendix B) and discussed in Section 3.7. 

3 .3X PARCC parameter goals 
Project wide accuracy and precision will be evaluated based on individual 
twagnrrrrvTitc taken during sample analysis. Results for blanks, MS/MSDs, 
surrogates, and LCSs will be used to assess accuracy. Results for laboratory 
and MS duplicates will be used to assess laboratory precision. Laboratory and 
field blanks will not contain contaminants at concentrations greater than the 
practical quantitation limit (or five times this limit for common laboratory 
contaminants). Acceptance limits will be based on previously established 
laboratory control limits for samples of similar matrix. Laboratory control 
limits for accuracy and precision are discussed in Sections 3.10 and 3.13 . 

Field precision will be assessed through the analysis of field duplicate 
samples. Relative percent differences (RPDs) will be calculated and evaluated 
for field duplicate samples collected using a criteria of less than 50% for water 
samples. Project wide completeness has been established as 95%. Numerical 
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goals cannot be established for representativeness or comparability since these 
are qualitative concepts. In the event that accuracy and precision control limits 
are not met, the laboratory will implement corrective action procedures. The 
Quality Assurance Officer and Projo* Coordinator will be notified when these 
events occur. In some cases, corrective action procedures may involve 
resampling and reanalysis. 

3.4. Sampling procedures 

Sampling procedures are described in Section 2. 

A summary table of the environmental and QC samples to be collected is 
included in Tables 2.1, 2.2, and 2.3. Containers that will be used, 
preservation, and holding time requirements are presented in the Laboratory 
QAM (Appendix B). 

3.5. Sample custody 

Chain of custody procedures will be instituted and followed throughout the 
project These procedures include field custody, laboratory custody, and final 
evidence file custody. This procedure creates an accurate and legally 
ffrfrnciMft rVviimrat that can be used to trace possession of a sample from its 
collection through extraction and final disposal. Upon completion of analysis, 
the Quality Assurance Officer or her assignee will begin assimilating the field 
and laboratory data reports. In this way, the evidence file for the project will 
be generated. The file will be chronologically arranged for ease of review. 
When the information has been gathered, the file will be inventoried, 
numbered, and stored for future reference. 

The Chain of Custody Record (Figure 3) will be signed by the handlers of the 
sample. The Quality Assurance Officer must produce documentation that 
traces the samples from the field to the laboratory and through the process of 
extraction. The National Enforcement Center of USEPA has defined custody 
of evidence as follows: 

• in actual physical possession 
• in view after being in physical possession 
• in a locked laboratory 
• in a secure, restricted area. 
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3.5.1. Field chain of custody procedures 
Formal custody procedures will begin in the field. The laboratory will provide 
sample containers purchased from an USEPA certified manufacturer (I-Chem 
series 200 or equivalent). The laboratory will provide chain of custody forms 
(Figure 3) with shipment of sampling containers. Sample labels will be 
affixed to sampling containers and will be pre-labeled by the laboratory with 
the following information: project, preservation if applicable, and analyses 
required. The field sampler is responsible for filling out the remaining 
information with respect to sample location, date and time of collection, and 
initials of sampling personnel. 

Chain of Custody Records will be completed in the field during sample 
collection. In the field logbook, samplers will note meteorological data, 
equipment employed for sample collection, well evacuation techniques, 
calculations, and information regarding collection of QA/QC samples. The 
following physical information will be recorded in the field logbook, on 
sample labels, and on chain of custody records by the field sampling team: 

• project identification 
• sampling location 
• required analysis 
• date and time of sample collection 
• type of sample (matrix) 
• sampling technique 
• preservation used if applicable 
• initials of the sampler. 

The field sampler signs the Chain of Custody Record when relinquishing 
custody and includes the form in an air-tight plastic bag in the sample cooler 
with the associated samples. Sampling containers will be packed in styrofoam 
sheets, and put in plastic bags to help prevent breakage and cross-
contamination. Samples will be shipped in coolers containing ice and ice 
packs to maintain the inside temperature at approximately 4°C. Sample 
coolers will then be sealed with a custody seal prior to shipment The custody 
seal will be an adhesive-backed tape that easily rips if it is disturbed. The 
custody seal is signed and dated by the field sampler. Samples are shipped to 
the laboratory by common over-night carrier or are delivered by O'Brien & 
Gere Engineers, Inc. If commercial vendors are used, they will be required to 
document the transfer of the package within their organization. 
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3.5.2. Laboratory control of incoming samples 
The laboratoty will be responsible for proper sample handling, identification, 
and recording of sample custody from sample receipt to disposal. The 
laboratory sample custodian is responsible for sample log-in, storage, and 
laboratory chain of custody procedures. The laboratory sample custodian will 
be responsible for retaining shipping documents and verifying data recorded 
on the Chain of Custody Records. 

Upon receipt, the sample custodians will follow the standard operating 
procedure (SOP) outlined below to verify sample integrity and chain of 
custody information. 

• TV integrity of the sample cooler is checked by verifying that the custody 
seal is intact 

• The internal cooler temperature is measured and recorded on the Case File 
Form under subsection "Comments/Discrepancy". 

• The Chain of Custody Record is signed and dated to verify the time of 
sample receipt. 

• Sample containers are checked for breakage, leakage, or damage. 

• Sample containers are verified against chain of custody records. 

• The pH of preserved samples (except for volatile organics) is measured 
and recorded in the laboratory sample log-in form to verify that 
preservation was performed in accordance with EPA method requirements. 

• Each sample is assigned and tagged with a unique, sequential laboratory 
identification number. 

• Samples are placed in a secured walk-in cooler maintained at 4°C± 2°. 
Refrigerator temperatures are monitored and recorded daily by sample 
control personnel. 

• Sample control records are initiated. 

• Samples are logged into the Laboratory Information Management System 
(LIMS) and the analyses are scheduled. 

Documentation of custody seal integrity, temperature, preservation, and any 
problems with sample receipt are recorded in the case file and the Quality 
Assurance Officer is contacted immediately. 
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The Chain of Custody Record, case file form, sample control record, and 
original laboratory report form are maintained by the laboratory and copies of 
these forms will be included in the laboratory report 

3.5.3. Sample tracking 
Laboratory sample numbers and client ID numbers will be recorded on raw 
data and preparation logs. Analysts will be responsible for recording pertinent 
information regarding sample preparation and analyses in bound laboratory 
notebooks and on appropriate tracking forms. It is the responsibility of the 
laboratory sample custodian and quality assurance officer to verify that proper 
chain of custody and sample tracking procedures have been maintained. 
Copies of the following items will be stored: 

• Documentation of the preparation and analysis of samples, including 
copies of the analyst's notebooks. 

• Bench sheets, graphs, computer printouts, chromatograms, and mass 
spectra. 

• Copies of QA/QC data. 

• Instrument logs showing the date, time, and identity of the analyst. 

• Analytical tracking forms that record the date, the time, and the identity of 
the analyst for each step of the sample preparation, extraction, and 
analysis. 

3.5.4. Location and disposal 
Samples are stored in a secured walk-in cooler. The analysts will date and sign 
sample control forms when samples are removed and returned to secured 
storage. Sample extracts or digestates are stored in refrigerators in the 
appropriate laboratory section. Standards arc stored in separate refrigerators 
in the appropriate laboratory section. 

The method of sample disposal depends on the analytical data. The results are 
compared to RCRA criteria and a decision is made in connection with the 

. hazardous waste officer as to the means of disposal. If the sample is classified 
as hazardous, it is placed in the appropriate drum in the hazardous waste 
room. Upon filling the drum, the hazardous waste officer manifests the drum, 
arranges for disposal and files the disposal logs. 
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3.6. Calibration and frequency 

3.6.1. Laboratory equipment calibration 
Calibration of laboratory analytical instrumentation is essential for the 
generation of reliable data which meets project data quality objectives. The 
calibration procedures to be followed are specified, in detail, in the analytical 
methods and laboratory SOPs. These procedures specify the type of 
calibration, calibration material to beused, and frequency of calibration. The 
laboratory will be responsible for tin proper calibration and maintenance of 
laboratory analytical equipment Documentation of initial and continuing 
calibration checks will be kept on file and be submitted as part of the 
laboratory report A detailed description of instrument calibration is presented 
in the Laboratory QAM (Appendix B). 

3.6.2. Field equipment calibration 
Field measurements will be taken for pH, specific conductance, temperature 
and turbidity on ground and surface water samples. Field equipment will be 
calibrated, operated, and maintained in accordance with manufacturer's 
requirements. 

Field equipment calibration 

Field instruments include a pH meter, thermometer, conductivity meter, 
dissolved oxygen meter, and turbidity meter. Equipment to be used for the 
field sampling will be examined to confirm that it is in good operating 
condition. This includes checking the manufacturer's operating manual and 
the instructions for each instrument to confirm that the maintenance 
requirements are being observed. Field notes from previous sampling trips 
will be reviewed so that the notations on any prior equipment problems are not 
overlooked, and all necessary repairs to equipment have been carried out 
Spare parts, including a spare pH meter electrode, and a second thermometer, 
will be sent to the sampling locations. 

In general, instruments will be calibrated daily prior to use and will be 
recalibrated as required. The linearity of the instrument will be checked by 
using a 2-point calibration with reference standards bracketing the expected 
measurement All the calibration procedures performed will be documented 
in the field logbook. 
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pH meter calibration 

The pH meter will be calibrated with standard buffo- solutions before being 
taken into the field. In the field, the meter will be calibrated daily with two 
buffer solutions before use. The range of the buffo: solutions will bracket the 
expected pH of the samples being measured. The following calibration 
procedure will be followed: 

• Verify that the temperature of the sample and buffer are the same. 

• Connect the pH electrode into the pH meter and turn on pH meter. 

• Set temperature setting based on the temperature of the buffer, place 
electrode in the first buffo1 solution. 

• After reading has stabilized, adjust "CALIB" knob to display correct value. 

• Repeat procedure for second buffer solution. 

• Place pH electrode in the sample and record the pH as displayed. 

• Remove pH electrode from sample and rinse off with distilled water. 

• Recalibrate the pH meter every time it is turned off and if it starts giving 
erratic results. 

The calibrations performed, standard used, and sample pH values are to be 
recorded in the Field Log Book. 

Conductivity meter calibration 

The conductivity cells of the specific conductivity meter will be cleaned and 
checked known conductivity standards before being taken to the field. 
In the ffrM. the instrument will be checked with traceable reference standards. 
The following calibration procedure will be followed: 

• Place the probe in the conductivity calibration standard solution. 

• Set the temperature knob for temperature of standard solution. 

• Turn to appropriate scale and set the instrument for the value of the 
calibration standard. 
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• Rinse off die electrode with distilled water. 

• Measure the conductivity for distilled water to be used for a field blank, 
making sure die temperature is set correctly for temperature of the solution 
to be tested. 

• If the conductivity of the blank (distilled water) is high, it must be 
discarded and a new blank sample obtained. 

All readings and calibrations should be recorded in the Field Log Book. 

Turbidity meter calibration 

To obtain consistently accurate results, calibrate the device before each set of 
tests in the following manner 

• Turn the instrument off and check the mechanical zero setting. Adjust the 
screwdriver adjustment control on the meter face if necessary to obtain a 
zero-NTU reading. 

• Press die power switch to ON and perform a battery check by pressing the 
BATT CHECK switch and verifying that the meter indicates in the 
BATTERY CHECK area. If not, charge the battery pack. 

• Place the focusing template into the cell holder. The focusing template will 
block all light from reaching the detector and allow the instrument to be 
zeroed electronically in subsequent steps. 

• Press the 1.0 range switch and adjust the ZERO control for a reading of 
zero-NTU. 

• Press the 10 range switch and verify that the meter still indicates zero-
NTU. Readjust the ZERO control if necessary. 

• Remove the focusing template and place the 9-NTU turbidity standard into 
the cell holder. Use the black dot on the standard vial to orient the vessel 
in the same position each time, thereby minimizing variations due to 
rotation. 

• Place the light shield over the turbidity standard and allow the meter to 
stabilize. 
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• Adjust the SPAN control for a reading of 9-NTU. Remove the light shield 
and turbidity standard. The instrument is now ready for use. 

Turbidity will be measured with a portable turbidity meter. The turbidity 
meter will be calibrated daily. Tables 2-1,2-2, and 2-3 in the FSP summarizes 
the field QA/QC program. 

3.6.3. Standards 
Standards may be generally grouped into two classifications: primary and 
secondary. Primary standards include United States Pharmacopoeia (USP) 
drugs, National Institute of Science and Technology (NIST) and ASTM 
materials, and certain designated EPA reference materials. Other standards 
are considered secondary. Testing of primary standards is not necessary. 
Primary standards will not be used if there is any physical indication of 
contamination or decomposition (i.e. partially discolored, etc.) or if the 
manufacturer's expiration data has passed. Secondary standards should be 
examined when first received, either by comparison to an existing primary 
standard or by comparing known physical properties to literature values. The 
less stable standards will be rechecked at appropriate intervals, usually sue 
months to one year. Laboratory analytical methods will be calibrated with 
EPA certified standards. These standards are considered primary. Secondary 
standards will be used for other QC samples. 

3.6.4. Records . . ,. 
Documentation of standard receipt and preparation will be maintained in a 
bound standards log. Standards log entries will also be stored on a database 
and will include the following: 

• manufacturer name and lot numbers, 
• purity and concentration of standard solution, 
• initials of preparer, 
• method of preparation, including special storage requirements, 
• date received and/or prepared, and, 
• expiration date. 

Standard solutions are validated prior to use. Validation procedures range 
from a check for chromatographic purity to verification of the concentration 
of the standard using a standard prepared at a different time or obtained from 
a different source. Reagents and solvents are examined for purity by 
subjecting an aliquot or sub-sample to the analytical method in which it will 
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be used: for example, lots of methylene chloride used in organic extractions 
are analyzed for undesirable contaminants prior to laboratory. 

3.7. Analytical procedures 

3.7.1. Analytical methods 
Samples will be analyzed using USEPA approved methods summarized in 
Tables 2.1,2.2 and 2.3. The laboratory maintains detailed SOPs for analytical 
procedures. 

3.7.2. Method detection limits and practical quantitation limits 
Laboratory method detection limits (MDL) and practical quantitation limits 
(PQLs) are summarized by the analytical method and matrix in the Laboratory 
QAM (Appendix B) The MDL is the minimum concentration of an analyte 
that can be measured and reported with 99% confidence that the analyte is 
greater than zero. The MDL is an empirically derived value from replicate 
analyses of clean matrix (organic-free water or sand) spiked with known 
concentrations of analytes in accordance with the procedures specified in the 
analytical methods and from 40 CFR 136 Appendix B (Federal Register 
10/26/84). The MDL is used to estimate the lowest concentration a method 
can detect MDLs are updated periodically. The PQL is an established value 
where the precision and accuracy are assumed to be defined and it must be 
greater than or equal to the empirically derived MDL. Laboratory PQLs are 
verified through the analysis of calibration standards prepared at 1-5 times 
PQLs. When a target analyte is detected above the MDL but below the PQL, 
the laboratory will quantitate the concentration. This value will be flagged 
with a "J" qualifier to indicate that the concentration is an estimate since the 
precision and accuracy of the method at this level are not defined. 

When matrix interferences are noted during sample analysis, actions will be 
taken by the laboratory to achieve the specified PQLs. Samples will not be 
diluted to reduce matrix effects unless the analytes of concern generate 
responses above the linear calibration range of the instrument The laboratory 
will re-extract, re-sonicate, and/or use any of the clean-up methods presented 
in SW-846. These actions will be documented in the case narrative of the 
laboratory report 
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3.8. Laboratory data reduction, review, and reporting 

3.8.1. Data reduction 
Data reduction consists of manual and computer data reduction procedures and 
calculations. Computer data reduction procedures and calculations will be 
checked manually by the laboratory to verify that identifications and 
quantitations adhere to method requirements. The laboratory will be 
responsible for maintaining a listing of computer-based data reduction 
programs and SOPs for data reduction. Sample preparation or extraction logs 
will be used to document sample preparation information (for example, 
preparation weights, volumes, reagents). Instrument injection logs or bench 
sheets will also be maintained for each instrument 

Qualitative identification and quantitation of organic analytes will be 
performed by experienced analysts in accordance with analytical method 
requirements. 

3.8.2. Laboratory data review 
Analytical results will be entered into the LIMS by the analyst, independently 
reviewed by another analyst or supervisor experienced in the method, and 
approved by the Laboratory Manager. The following requirements will be 
examined as part of this review: 

. initial calibration criteria were met Standards in the calibration curve 
covered the expected concentration ranges of the samples including the 
practical quantitation limit 

• Initial and continuing calibration verification checks met the acceptance 
criteria defined in the method standard procedure. 

• Sample results fell within the range of the standard curve. 

. For GC/MS methods requiring internal standards, retention times and area 
responses were evaluated against limits established by the daily calibration. 

• Method blanks were processed with each analytical batch and no detectable 
levels of contamination were identified. 

. MS/MSDs were performed at the required frequency and recoveries were 
within acceptable control limits. 
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• Duplicate analyses were performed at the required frequency and results of 
MSDS or laboratory duplicates were within the control limits. 

• LCS analyses were performed with each analytical batch and the results 
obtained were within control limits. 

• For organic compound analyses, surrogate spike recoveries was within 
control limits. 

• Compounds identified by GC/MS have been manually rechecked by 
comparison with the data system library for both target compounds and 
tentatively identified compounds. Retention times and ratios of 
fragmentation were verified. 

• Calculations have been accurately performed. 

• Data for the analysis provide a complete audit trail. 

The analyst's supervisor will check a minimum of 10% of the data back to raw 
data in the secondary review. This review is evidenced by a supervisor's 
signature on the data page. A tabulation of results will be submitted to the 
supervisor during the data review. When required analyses on the samples in 
a project are complete, entered, and reviewed, a report will be generated. The 
report will be forwarded to the assigned Laboratory Project Supervisor for 
review. The Laboratory Project Supervisor's review will cover the following 
points: 

• QC data will be reviewed to identify whether or not internal specification 
and contract requirements have been met 

• Non-conformance reports, if any, were reviewed for completion of 
corrective action and impact upon results. Noncompliance and corrective 
action procedures are documented as case narrative in the final report 

The report requires the signature of the Laboratory Project Supervisor and the 
laboratory manager. Electronic data are copied onto computer tape, 
inventoried, and stored off site in a secure facility, or within locked cabinets 
on-site. This data archive system is maintained minimally for ten years. 

Following final review, two copies of the report will be shipped to O'Brien & 
Gere Engineers, Inc. 
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3.8.3. Laboratory reports 
Laboratory reports will adhere to SW-846 requirements. The data report 
forms will be securely bound and all pages will be sequentially numbered. 
Reports will include the following information: 

• Case narrative report containing a summary of the samples collected, 
problems with sample receipt, methods employed, QA/QC excursions, 
corrective action procedures. 

• Cross referenced table of client sample identifications, laboratory sample 
identifications, date of sample collection, and date of sample receipt 

• Case file containing documentation of cooler temperature and preservation 
checks performed. 

• Copies of completed chain-of-custody records. 

• Internal laboratory chain of custody records. 

• Analytical results of environmental samples, field duplicates, equipment 
blanks, and trip blanks with appropriate PQLs. 

• Surrogate recovery results. 

• Batch specific QA/QC results for laboratory method blanks, MS/MSDs or 
MS/laboratory duplicates, and LCSs. 

• Summary tables of control limits used to assess surrogates, MS/MSDs, 
MS/laboratory duplicates, and LCSs. 

• GC/MS tuning and calibration data summarized. 

• Internal standard summary forms. 

• Summary table of MDLs and PQLs. 

• Extraction bench sheets, digestion logs, injection logs. 

• Appropriate raw instrument outputs for samples, blanks, QA/QC samples, 
and calibration standards. 
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3.9. Data validation 

The analytical laboratory data generated will be validated by O'Brien & Gere 
Engineers, Inc. personnel experienced with and familiar with the interpretation 
of analytical data and USEPA-New England validation guidelines. Data 
validation will be performed in accordance with QA/QC criteria established 
in the analytical method, in this QAPP, and in USEPA's Region I EPA-New 
England Data Validation Functional Guidelines For Evaluating 
Environmental Analyses July 1996revised December 1996, or in most recent 
USEPA New England Region guidelines. 

Data validators will be responsible for reviewing the laboratory reports with 
respect to Chain of Custody Records, sample tracking records, holding times, 
calibration, blank analyses, detection limits, laboratory QC analyses and 
control limits, corrective actions, compound identification and quantitation, 
instrument performance, and data package completeness. Data validators will 
review field records with respect to completeness, sample identification, 
correlation of field data, identification of anomalous field data, and accuracy 
and precision of field measurements. Data validators will recalculate a 
minimum of 10% of laboratory sample calculations using raw data when 
verifying sample results. In addition, data validators will review raw data at 
a frequency of ten percent to verify that compound identification was 
performed correctly and that transcription errors are not present Complete 
data packages will be maintained on file and made available to USEPA upon 
request 

Data quality will be evaluated using laboratory control limits. When possible, 
laboratory control limits will be evaluated against control limits established in 
the analytical methods. When method control limits are not available, 
professional judgement will be used by the data validators to verify that 
laboratory control limits will produce data of high qualify. Any control limits 
outside of the acceptable range specified in the method shall be identified. 
Sample data will be qualified based on excursions from laboratory control 
limits. Data not within control limits require corrective action by the 
laboratory. Data validators will check corrective action reports and results of 
reanalysis if available. Corrective actions implemented by the laboratory will 
be referenced in the data validation report 

Minor deficiencies in the data generation process noted in the data validation 
will result in approximation of sample data. Approximation of a data point 
indicates uncertainty in the reported concentration of the chemical but not its 
assigned identify. Major deficiencies noted in the data validation will result 
in the rejection of sample results. Rejected data would be considered unusable 
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for quantitative or qualitative purposes. Data qualifiers may include the 
following: 

U Indicates that the compound was analyzed for, but was not detected. 
The sample quantitation limit is presented and adjusted for dilution and 
percent moisture. This qualifier is also used to signify that the 
detection limit of an analyte was raised as a result of analytes detected 
in laboratory and/or field blank samples. 

J Indicates that the detected' sample result should be considered 
approximate. This qualifier is used when the data validation process 
identifies a deficiency in the data generation process. Additionally, for 
organic analyses this qualifier is used either when estimating a 
concentration for tentatively identified compounds or when the mass 
spectra data indicate the presence of a compound that meets 
identification criteria but, the sample result is less than the compound 
quantitation limit 

UJ Indicates that the detection limit for the analyte in this sample should 
be considered approximate. This qualifier is used when the data 
validation process identifies a deficiency in the data generation process. 

R Indicates that the previously reported detection limit or sample result 
has been rejected due to a major deficiency in the data generation 
procedure. The data should not be used for qualitative or quantitative 
purposes. 

If compounds are detected at concentrations greater than MDL, data will be 
qualified based on blank action level calculated at five times (ten times for 
common laboratory contaminants) the highest concentration detected in the 
associated blanks. Samples collected, prepared, or analyzed in conjunction 
with contaminated blanks, which contain analytes less than calculated action 
levels, will be qualified as blank contaminants and flagged with the MUM 
qualifier. For solid samples, the action level will be calculated taking into 

preparation weights and volumes and percent solid determinations. 
Qualification of sample results will be based on date of analysis for calibration 
blanks, date of sample preparation for method blanks, and date of sample 
collection for trip and equipment blank samples. 

The following method specific QA/QC parameters will be evaluated during the 
data validation, as appropriate to the analytical method: 
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• Holding Times 
8 GC/MS Tuning Criteria 
• Initial and Continuing Calibration 
8 ICP Interference Check Sample and Serial Dilution Analyses 
8 Blank Analysis 
• Surrogate Recovery 
8 MS/MSD Analysis 
8 Field Duplicate Analysis 
8 LCS Analysis 
8 Internal Standards Performance 
8 Compound Identification and Quantitation (10% Frequency) 
8 System Performance 
8 Documentation Completeness 
8 Overall Assessment 

3.10. Internal QA/QC samples 

3.10.1. Laboratory QA/QC samples 
A description of laboratory QA/QC checks, frequency of analysis, control 
limits, and corrective actions to be implemented if excursions are observed is 
presented in the Laboratory QAM in Appendix B. 

3.102. Control limits 
Laboratory control limits are established separately for matrix type (and 
concentration level for VOC analyses) for duplicate, MS, reference standard, 
and surrogate analyses. Laboratory control limits can be considered action 
limits. These limits are defined as ±three standard deviations of the mean and 
correspond to 99.7% confidence limits of a normal distribution curve. The 
laboratory will establish control limits for each analyte of concern using a 
minimum of twenty data points. Laboratory control limits are summarized in 
the Laboratory QAM presented in Appendix B. 

Laboratory control limits are subject to change since limits are continually 
updated with the addition of new data points. During the validation, 
laboratory control limits will be reviewed against EPA method limits, where 
applicable, to verify that laboratory control limits used will produce data that 
meets data quality objectives. 
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The laboratory control limits used to assess data for this program will be 
summarized by the laboratory in the analytical report 

3.11. Performance and system audits 

A performance audit is a review of the laboratory's operation to verify that the 
necessary facilities, equipment stafit 1°̂  procedures are in place to generate 
acceptable data. O'Brien & Gere Engineers, Inc. routinely performs 
performance audits prior to initiation of work with the specified laboratory. 
A performance audit of field activities will be performed by the Quality 
Assurance Coordinator or designee at the beginning of the field program to 
evaluate the field program with the requirements specified in this document 
and the FSP. The Quality Assurance Coordinator will report to the Project 
Coordinator the results of the audit 

The Quality Assurance Officer, and Data Validator, in conjunction with the 
Laboratory Quality Control Officer, the analyst, the analyst's supervisor, and 
the Project Manager will formulate recommendations to correct any 
deficiencies in the analytical protocol or data observed during the validation 
process. These corrective measures will be in accord with the laboratory's 
Qualify Assurance Manual and this QAPP. 

A system audit verifies the ability of the laboratory to correctly identify and 
quantitate compounds in blind check samples submitted by a regulatory 
agency. O'Brien & Gere Laboratories, Inc. participates in the following 
performance evaluation sample programs: 

• USEPA semiannual drinking water performance check samples (WS 
series) 

• USEPA semiannual wastewater performance check samples (WP series) 

In addition, the laboratory participates in the following regulatory audit 
programs 

• New York State Department of Health for air emissions, potable water, 
wastewater, and hazardous waste. 

• New York State Department of Environmental Conservation State 
Superfund. 
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• USEPA water pollution and water supply studies for Pennsylvania, New 
Jersey, Massachusetts, Connecticut, Rhode Island, and North Carolina 

• US Air Force Center for Environmental Excellence 

• US Army Corps of Engineers 

O'Brien & Gere Laboratories, Inc. is certified by the state of Massachusetts 
(Figure QAPP-6) for potable and nonpotable water. The updated certificates 
will be provided to USEPA and MADEP as required. The laboratory has 
successfully completed USEPA's water supply series for 1994. The laboratory 
Quality Assurance Manual included as Appendix B was developed in 
accordance with the requirements presented in "Interim Guidelines and 
Specifications for Preparing Quality Assurance Project Plans," USEPA 1983. 

3.12. Preventive maintenance 

Preventive maintenance procedures will be carried out on field equipment by 
O'Brien & Gere Engineers, Inc., personnel in accordance with the procedures 
outlined by the manufacturer's equipment manuals. Maintenance activities 
involving field equipment will be recorded in the Field Log Book. 

A preventive maintenance schedule is followed per manufacturers' 
requirements specified in service contracts, and a maintenance log is kept for 
each instrument Instrument downtime will be kept to a minimum by keeping 
service contracts on essential instrumentation, establishing routine 
maintenance procedures and schedules, and maintaining an adequate inventory 
of critical spare parts and equipment. Routine maintenance is performed to 
keep laboratory instruments running under optimum conditions and to reduce 
instrument malfunction. Specific preventive maintenance programs outlining 
required maintenance procedures and their application frequencies are 
incorporated in laboratory SOPs for each methodology. 

Minimally, field and laboratory instruments will undergo maintenance on an 
annual basis and when calibration, blank, or QC analyses indicate that 
maintenance is necessary to correct or improve system performance. 
Maintenance, whether performed by laboratory personnel or by the 
manufacturer, is documented as an entry in the appropriate log. Log entries 
include the reason for maintenance, maintenance performed, date, and initials 
of the person in charge during maintenance. 
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The operating temperatures for refrigerators, coolers, ovens, and water baths 
will be monitored by the laboratory daily. The analyst will record the 
following information in a bound log book: equipment ID, temperature 
reading, date and time of reading, and analysts initials. 

3.13. Field and laboratory procedures used to 
assess data precision, accuracy, and completeness 

Field and laboratory procedures used to assess data precision, accuracy, and 
completeness. 

3.13.1. Formulas 

Accuracy - MS and reference standard analyses will be used to assess 
accuracy in terms of percent recovery. 

%Recovery for MS analysis will be calculated as follows: 

% Recovery = (MS result - Sample Result) x 100 
Spiked Added 

Recovery for reference standard analysis will be calculated as follows: 

% Recovery = (Actual Result)/(True Value) x 100 

Precision- Laboratory, MSD and field duplicate analyses will be used to 
assess precision in terms of percent relative difference (RPD). RPD for 
duplicate analyses will be calculated as follows: 

RPD — absolute value of /Orifinal Sample Result - Duplicate Sample RCSUltl X 100 
(Original Sample Result + Duplicate Sample Result)/2 

Completeness - Data completeness will be calculated as follows for each 
individual method: 

%Completeness = Number of Useable Data Points 
Total Number of Data Points 
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3.132. Control limits 
Accuracy and precision data will be evaluated using laboratoiy control limits 
through the analysis of MS, MSD, and/or LCSs. Laboratoiy estahlisliwl 
control limits are summarized in the Laboratory QAM (Appendix B). Control 
limits for field quality control sample analysis are established as less than fifty 
percent for detected results greater than five times the PQL 

3.13.3. Documentation 
Laboratory QC data will be recorded in notebooks and printouts in the same 
format used for sample data. The analyst will be responsible to verify QC 
information against control limits. When an analysis of a QC sample (blank, 
spike, duplicate, LCS) is not within control limits, the analyst will immediately 
notify the laboratory supervisor and/or QA manager. The appropriate 
corrective action will then be implemented. 

3.14. Corrective action 

3.14.1. Response 
Laboratoiy corrective actions. Laboratory corrective action procedures will 
be implemented based on unacceptable audit results or upon detection of "out 
of control" QC data. Corrective action procedures are generally handled by the 
analyst who routinely reviews the preparation or extraction procedure for 
errors, checks the instrument calibration, and quality control analyses. If the 
problem persists or if previously reported data are affected by a situation 
which requires correction or in extreme cases resampling and reanalysis, or if 
the corrective action impacts a project budget or schedule, the action is 
referred to the Laboratoiy Project Supervisor. The Laboratoiy Project 
Supervisor will immediately notify O'Brien & Gere Engineers' Quality 
Assurance Officer of the discrepancies and the QA/QC corrective actions 
necessary. 

Samples associated with out-of-control data will be identified in the data 
validation report. An assessment of the data useability will be addressed by 
the. laboratoiy and the data validator with reference to the corrective actions 
taken. The laboratoiy will make every effort to establish when QC failure 
resulted from matrix effects. 
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Field corrective actions. Field collective actions will be implemented as 
required to meet die guidelines set forth in Section 2. Field equipment will be 
maintained and calibrated in accordance with manufacturer's requirements. If 
field equipment malfunctions, sample collection will cease until the equipment 
is repaired or replaced. Laboratory pre-preserved containers are shipped to the 
site and are checked prior to initiation of field activities to verify that the 
correct type and number of containers are present to complete the sampling 
program. In addition, extra sampling containers are ordered from the 
laboratory to minimize downtime due to accidental breakage during sample 
collection, Samples are shipped on ice with appropriate sample labels, chain 
of custody records and custody seals within twenty-four hours of collection. 
Sample shipments must arrive at the laboratory within forty-eight hours of 
collection. Sample cooler temperature and sample preservation are checked 
by the laboratory upon receipt If sample shipment preservation, cooler 
temperatures, sample labels, custody seals, or chain of custody records 
requirements are not met the Project Coordinator will be notified, corrective 
action will be implemented, or the affected samples will be recollected. 

3.14.2. Re-establishment of control 
When corrective action procedures are required, additional performance audits 
are scheduled to verify the effectiveness of the corrective actioa The Project 
Coordinator, Laboratory Manager and/or the QA Department will continue to 
monitor activities relating to laboratory corrective action procedures to verify 
that the analytical system is operating "in control". Monitoring may involve 
add'̂ al analyses of QC samples, analyst training or supervision, or the up
dating of control charts. 

3.143. Documentation 

Laboratory corrective actions. Laboratory corrective action procedures are 
documented. The following information will be documented: 

• date of implementation 
• cause of "out of control" event 
• method of correction 
• analyst responsible for implementation of corrective action 
• QC data associated with re-establishment of control 
• date of re-establishment of control 
• samples requiring reanalyses due to "out of control" event. 
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Field corrective actions. Field corrective action procedures will be 
documented in die Field Log Book and will include the following infrwmatirm-

• date of implementation 
• cause of "out of control" event 
• method of correction 
• field personnel responsible for implementation of corrective action 
• samples requiring resampling. 

Corrective action procedures, resulting from laboratory of field performance 
or system audits, are summarized as part of the Laboratory Quality Control 
Summary. 

3.15. Quality assurance reports to management 

The deliverables associated with the tasks identified will contain separate QA 
sections in which data quality information collected during the task is summa
rized. Those reports will be the responsibility of the Project Coordinator and 
will include the Quality Assurance Officer's report on the accuracy, precision, 
and completeness of the data and the results of the performance and system 
audits, and any corrective action taken during the project 
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ti Table 2.1 
Sullivan's Ledge Superfund Site 

Analytical Methods (Annually alter Year 1) 
O'Brien & Gere Engineers 

i * 

Annual 
Sampling 

Point Set' 

-iJ. 
MW-02 
MW-12 
MW-13 
MW-17 
MW-24 
GCA-1 

Subtotal 

MW-04 
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Subtotal 

ECJ1 
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37 
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Table 2.1 
Sullivan's Ledge Superfund Site 

Analytical Methods (Annually after Year 1) 
O'Brien & Gere Engineers 

Annual 
Sampling 

Point 

MW-12A 
MW-13A 
MW-14 
MW-15 
MW-16 
MW-22A 

Subtotal 

MW-04A 
MW-05A 
MW-06A 
MW-08A 
MW-10A 

Subtotal 

QA/QC 10% 

Analytical Methods: 
PCB 
VOC 
Metals* 
Mercury 
SVOC 
Total Metals* 
Filter 
Water Digestion 
£H 

SW3520/SW8082 
SW5030/SW8260 
SW3010/SW6010 
SW7470 (Cold Vapor AA) 
SW3520/SW8270 
SW/3010/6010/7470 

Except Mercury 

Notes: * - RCRA Metals (As, Ba, Cd, Cu, Hg, Se, Ag, Pb) 
** - Wells will be sampled in order by sets (B, D, C, then A) 
Data validatable report 
30 day turnaround ; 
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Table 2.2 

Sullivan's Ledge Superfund Site 
Analytical Methods (Quarterly Year 1) 

O'Brien & Gere Engineers 

is 
Quaryrtly 
Sampling 

Point 

j 

L. 

li

ft* 

U. 

fci 

MW-02 
MW-12 
MW-13 
MW-17 
MW-24 
GCA-1 

Subtotal 

MW-04 
MW-05 
MW-06 
MW-08 
MW-10 
MW-10B 

Subtotal 

ECJ1 

ECJ2 

ECJ3 

ECJ4 

Subtotal 

Set* 

37 
62 
72 

122 
148 
267 
47 
62 

117 
152 
187 

51 
91 

126 
146 
236 
271 
62 
87 

132 
162 
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Table 2.2 
Sullivan's Ledge Superfund Site 

Analytical Methods (Quarterly Year 1) 
O'Brien & Gere Engineers 

I 
j 
i ft 

Quaryrtly 
Sampling 

Point 

MW-12A 

Set* 

MW-13A 
MW-14 
MW-15 
MW-16 
MW-22A 

Subtotal 

MW-04A 
MW-05A 
MW-06A 
MW-08A 
MW-10A 

Subtotal 

QA/QC 10% 

Analytical Methods: 
PCB SW3520/SW8082 
VOC SW5030/SW8260 
Metals* SW3010/SW6010 
Mercury SW7470 (Cold Vapor AA) 
SVOC SW3520/SW8270 
Total Metals* SW/3010/6010/7470 
Filter 
Water Digestion 
PH 

Except Mercury 
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Notes: * - RCRA Metals (As, Ba, Cd, Cu, Hg, Se, Ag, Pb) 
** - Wells will be sampled in order by sets (B, D, C, then A) 
Data validatable report 
30 day turnaround 

o 
_£2_ 

L 
L 

t\boston\project«\5509005V4_n_d\8a(n p_B»quartef1 jds 



it  

Table 2.3 
Sullivan's Ledge Superfund Site 

Analytical Methods (Quarterly after Year 1) 
O'Brien & Gere Engineers 

u 

Subtotal 

Subtotal 

Quaryrtly 
Sampling 

Point 

MW-02 

Set** 

MW-12 
MW-13 
MW-17 
MW-24 
GCA-1 

MW-04 
MW-05 
MW-06 
MW-08 
MW-10 
MW-10B 

ECJ1 37 
62 
72 

122 
148 
267 

ECJ2 47 
82 

117 
152 
187 

ECJ3 51 
91 

126 
146 
236 
271 

ECJ4 62 
87 

132 
162 
227 
245 

Subtotal 23 23 
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Table 2.2 
Sullivan's Ledge Superfund Site 

Analytical Methods (Quarterly Year 1) 
O'Brien & Gere Engineers 

x. 

Quaryrtly 
Sampling 

Point Set* 

<»>^  

MW-12A 

1 

MW-13A 
MW-14 
MW-15 
MW-16 
MW-22A 

Subtotal 

MW-04A 
MW-05A 
MW-06A 
MW-08A 
MW-10A 

Subtotal 

QA/QC 
Duplicate 
MS 
MSD 

Totals 

10% 
10% 

5% 
5% 

61 61 61 61 61 

Analytical Methods: 
PCB SW3520/SW8082 
VOC SW5030/SW8260 
Metals* SW3010/SW6010 Except Mercury 
Mercury SW7470 (Cold Vapor AA) 
SVOC SW3520/SW8270 
Total Metals* SW/3010/6010/7470 
Filter 
Water Digestion 
E" 
Notes' * - RCRA Metals (As, Ba, Cd, Cu, Hg, Se, Ag, Pb) 

** - Wells will be sampled in order by sets (B, D, C, then A) 
Data validatable report 
30 day turnaround ; 
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Figure 1 
O'BRIEN & GERE ENGINEERS. INC. Ground Water Field Sample Data Record 

Site Name: 
Site Location. 
Personnel: 

Weather 
Well Number I 
Project Number ~ 
Evacuation Method: 

Depth of Well* 
Depth to Water * 
Length of Water Column 
Volume of Water in Well 
3X Volume of Water in Well 

'Measurements taken from 

Water parameters: 

ft. 
ft 

.ft-

.gal (s) 

.gal.(s) 

Water VofumeVftfor 1 

2" Diameter wen *0.163 X LWC 
4" Diameter wen * 6.653 X LWC 
6" Diameter well * 1.469 x LWC 

Volume removed before sampling 
Did well go dry? Yes No 

.gal.(s) 

]Top of Well Casing ] Top of Protective Casing Q 
(Other, Specify) 

Temperature Reading 

after 
after. 
after. 
after 
after 

.(gai 

.(gal 

.(gai 

.(gai 

.(gai 
Water Sample: 
Time Collected: 

initial 

I Physical Appearance at Start 

Color 
Odor 
Turbidity (> 100 NTUs) | 
Sheen/Free Product 

c pH Reading 

after. 
after 
after. 
after 
after 

4.0 Standard 
7.0 Standard 
10.0 Standard 
initial 

(gal.) 
(gal.) 
(gai.) 
(gai.) 
(gai.) 

Conductivity Reading 

84 S Standard 
1413 S Standard., 
initial 

after (gal.) 
after 
after 
after 
after 

.(gai.) 

.(gai.) 

.(gai.) 

.(gai.) 

I Physical Appearance at Sampling 

Color 
Odor 
Turbidity (> 100 NTU's) 
Sheen/Free Product 

Sample Parameters: 

Container Stee Container Type # collected Filtered Preservative pH Temp- Conductivity 

Monitoring Well Integrity Checklist: 

Well identification number clearly marked? Yes 
Well covers and locks in good condition and secure? Yes 
Is the well stand pipe vertically aligned and secure? Yes 
Is the concrete pad and surface seal in good condition? Yes 
Are soils surrounding the well pad eroded? Yes 
Is the PVC well casing in good condition? Yes 
Is there standing water in the annular space between the well stand pipe and PVC casing? Yes 
Is the stand pipe vented at the base to provide drainage? Yes" 
Does the total depth of the well sounded correspond with original well completion depths? Yes 
NOTES: Top of casing elevation: 

Depth to Ground Water . 
Ground Water Elevation:. 

No 
No" 
No 
No 
No 
No 
No" 
No. 
No 

t\bojton\pro(eeti\55O90O5M_i\_d\»art*j_0Wow»ampl«.*)i 





r— i— ir- t • r- r - • r - r-~ • - - - - gr- &~ 

Figure 3 Chain of Custody Record 

O Brion & Gar© Laboratorias, Inc. 5000 Brittonfieid parkway Chain of Custody 
East Syracuse, New York 13057 

Routine. 
Rush (Specify). 

Cooler Temperature:. 
Original-Laboratory Copy-Client 



Appendix B 



Qualitative Well Integrity Testing 
Sullivan's Ledge Superfund Site 

New Bedford, MA 

MW-10 2.07 N/A 95.12 Well not sampled due to excess surface water surrounding well 
MW-10A 4.43 4.53 14.60 14.70 Well not sampled due to excess surface water surrounding well location. 
MW-13A 11.90 12.05 26.23 26.38 2 60 
MW-14 16 49 16.66 26.68 26 85 4.80 
MW-15 19.15 19 31 28.32 28.48 4.80 
MW-16 17.65 17.73 33.70 33.78 3.00 
MW-22A 8 30 9.14 17.77 18.61 2 20 
MW-4A 8.28 8.68 17.50 17.90 2.30 
MW-5A 6.90 7.35 17.60 18 05 2.00 
MW-6A 4.00 5.70 19.30 21.00 3.50 
MW-8A 7.10 7.18 18.00 18.08 2.30 

Depth to water (casing) readings were calculated by taking the sum of the corresponding depth to water (PVC) and the Casing/PVC difference 
Well stick-up data for MW-13A, and MW-6A collected on 10/25/99. All other well stick-up measurements were taken on 2/9/99 
* = area flooded. No measurements were possible. 
Well integrity data from 1999 was compared to historical well information to determine if wells have shifted or sedimentation has occurred. 
A discussion of this comparison is provided in Section 2 1 of this report. 

Notes: 1 
2. 
3. 
4 

i \boston\project\5509005\4_n+d\integnty xls 



Appendix C 



O'Brien & Gere Engineers. Inc. 
Date 1 
Site Name SuU.'.^k  Us&p 
Site location KC  ̂ .̂oSU ĵ  ̂
Well Information: 
Depth of Well * 

Depth to Water * 
Length of Water Column " 

Personnel 
Evacuation Method 
Sampling Method 

Low Flow Ground Water Sampling Lo" 
Wdather_£&V_£_i 

- '̂*SJ i>L.&0~ well # ~ 
UJLitt- Project# 

•> j 7 

Measurements taken from 

Top of Well Casing 
Top of Protective Casing 
(Other, Specify) 

P°Ti^UbmerSible PumP slow|y trough stagnant water column 
pum  ̂- °<°-5—— 

* t>T'° ~#ui ^ •<*>. te (»«>-« <_viAR M 

i (X"2--o t̂>a —o 



lO'Brlen & Gere Engineers, inc. Low Flow Ground Water Sampling Log 
Data . 

Site Name /\S*ySl& Ledfr*. 

I Site Location JUIV KarlTo ret > HA 

Personnel 

Evacuation Method 

Sampling Method 

Weather _ 
faj) -flfoiokhMcu- weii# A&Si&QA - / 
!*\Project# SS79<? .OOT 

Well Information: 

| Depth of Well* 
'Depth to Water* 
Length of Water Column 

* Measurements taken from 

Top of Well Casing 
Top of Protective Casing 
(Other, Specify) 

Water parameters: Lower submersible pump slowly through stagnant water column 
Position pump in center of screened interval & maximum pumping rate of 0.5 liters/minute 
Collect readings at every three minute intervals 

Elapsed 
Time 

Depth 
To 
Water Temperature PH Conductivity 

Oxidation 
Reduction 
Potential 

Dissolved 
*3* Oxygen 

(m9/|) 
Turbidity 

(NTU) 
Flow 
Rate (ml/mln). 

<2. HAL fr.o 2> Mfo.Q 

_LQ_ fo. Sr5"~ 

/n^o-Q -IIO.-Z. 5 - d b  1M2- frig 
x2Ĵ L 6>.oo - I I I *  i • Has 

i rr b . Q \  t QWt/ 3  ̂
•Z-O (o.OO 10 1I5—L v. _L_foS_ 

1 t/ViO ZL12_L4- 33 17 I 
3C? 6 , oq  i O ^Q '12,1, 2. ^3,3 !. 2- (c> 

(o.Y'5- L . O O  I  O H O  - )  ULll. L 17 o 

Water sample: 
Time collected f/ 00 Total volume of purged water removed: 

Physical appearance at start 

Sheen/Free Product 

I 

Color _ 
Odor 

a r 
Physical appearance at sampling 

Color 
Odor_ 

Sheen/Free Product 

Samples collected: 
Container Size" Container Type # Collected Field Filtered Preservative Container pH 

Notes: 



I O'Brien & Gere Engineers, Inc. Low Flow Ground Water Sampling Log 
Date 

SKaName 

I Site Location 

I ifnrpl 
I.S Lodyf 

<Xb.12.AJ1 j t*vAr 

Personnel 

Evacuation Method 

Sampling Method 

Weather Y1?*/* 
Well# v+~**s Iqv b tiJLJbxf 

Iti*.* jShjJLv Project# /T~S~Q T, O 

Well Information: 

I Depth of Well* 
' Depth to Water* 

Length of Water Column 

cy>4 
ft 

* Measurements taken from 
~T7 Top of Well Casing 

Top of Protective Casing 
(Other, Specify) 

Water parameters: Lower submersible pump slowly through stagnant water column 
Position pump in center of screened interval & maximum pumping rate of 0.5 liters/minute 
Collect readings at every three minute intervals 

Elapsed 
Time 

_S_ 

Depth 
To 
Water 

±7. 
A 

Temperature 

13.33 

_EH_ 

<oM 
6. 3 3 

Conductivity 

2*0 
*33 

Oxidation 
Reduction 
Potential 

-'3 2.7) 
-iWo.6 

Dissolved 
Oxygen 

HP.Oa 

Turbidity 
(NTU) 

gl 

Flow 
Rate (ml/mln). 

7S S-O 
L & \ 6.3 3 

1£I l2.7g» 6 . 3 3  
'^0.7 7.S-6 
-I 3. 7 

6.32 *7.<PP "3JTO 
1,3,93, 6.3Y *23 •i V3.f 

3c? 6.36 •1 vr- .3 l̂2S_ 3. V? 2> r~o 
6.33 8)1 -'Vfe 4 -s\) S~ 

Water sample: 
Time collected: °l ^ Total volume of purged water removed. Ld £)•»- / 
Physical appearance at start 

Sheen/Free Product 

Color 6 
Odor / x<ylir*\4 

Physical appearance at sampling 
Color 

Odor l 
Sheen/Free Product 

Samples collected: 
Container Size Container Type # Collected Field Filtered Preservative Container pH 

Notes: 

V" 9Jv*-P ivc^Af V»-o2/\ Ln. 
'uVS « U«w>4t4 ) W v0 



lO'Brien & Gere Engineers, Inc. Low Flow Ground Water Sampling Log 
Data 

Site Name 

Site Location o 

Personnel . *1ACS 

Evacuation Method /t><j ifarULr 

Sampling Method ^ox-. BrP r o j e c t #  c.<xr> 

Weather *1 VP 

w e l l #  . a a  2 
Well information: 

Depth of Well* 
Depth to Water* 
Length of Water Column 

_n. 
_tt 
ft 

* Measurements taken from 

Top of Well Casing 
Top of Protective Casing 
(Other, Specify) 

Water parameters: Lower submersible pump slowly through stagnant water column 
Position pump in center of screened interval & maximum pumping rate of 0.5 liters/minute 
Collect readings at every three minute intervals 

Elapsed 
Time 

Depth 
To 
Water Temperature PH Conductivity 

Oxidation 
Reduction 
Potential 

Dissolved 
Oxygen Turbidity^" 

^•(NTU)-
Flow 

Rate (ml/min). 

I 1.Q2 °>io ~ 3.QS" •z.z fro 

_SL G.S3 t 1 3 1  At (Tg-O 
I P 3 .nr 11. ioO to.go -*w 36 
i?- IH.C.G - V o l *  .0,7 Z 5- lo <sz> 

y .7<~  I9.3Z G.n<r ^£>1 ^0i ft fi- V(TO 
2 y I7.3J LJLL .0*7  •to 
3 <? liLT 1 y Or. (>7 -nr. 1 . 0 7  y «• rr-

\M a 3. U. (0(0 S3 1 -172.5- .of> 

H o 1>.L7 .or 
G..0 7 SOT 03 -LA. 

_SH2_ 37 y -m.q • esr 
(TT i±LAE_ G G ( ±no_ -1 yr s~ S.ftg 
Co O » £.0,0 -MA .01 l./o 
iJl n/ ,g>k G.r? Zt>H , o Z  
i c p  I H A 7  C.S"? HB7. tf 

Water sample: 
Time collected I nOO 

\e> 
Total volume of purged water removed. 

w 
Physical appearance at start 

Sheen/Free Product 

Color C-
Odor 

C<ft  

vto~-< 

Physical appearance at sampling 
Color C--
Odor 

Sheen/Free Product 

Samples collected: 
Container Sfee Container Type #, Collected Field Filtered Preservative Container pH 

Notes: 1 ppt-. tl.H e\/ 



I O'Brien & Gere Engineers, Inc. 
Date 

.Site Name 

'Site Location /W/W M/\, 

, Vtj//7/f^ Personnel 

Low Flow Ground Water Sampling Log 
M //-? Weather £ k 

Evacuation Method C&CAJ &ntO Well# ÂcO — / 2 j & 

Sampling Method (OtAJ CfoC&U !CirJPy—Project# 5Vt? gP_S~ 

Well Information: 

Depth to Water* 
Length of Water Column 

/I °1 
ft. 
ft. 
ft 

* Measurements taken from 
Top of Well Casing 
Top of Protective Casing 
(Other. Specify) 

Water parameters: Lower submersible pump slowly through stagnant water column 
Position pump in center of screened interval & maximum pumping rate of 0.5 liters/minute 
Collect readings at every three minute intervals 

Elapsed 
Time 

Depth 
To 
Water Temperature PH Conductivity 

Oxidation 
Reduction 
Potential 

Dissolved 
Oxygen 
(•"AW 

Turbidity 
(NTU) 

Flow 
Rate (ml/mln). 

JLiS. N - J s  
HfLSL 

£±J£. mi 
b-Ot -1374 b±-

U so s ?>fa 
1 6  I(••> H C V3 
I €** 

fr" 
3C? 

u.&y 

i f. fif

t y .  t > u  
i ^ t t  
'^.og 

(v,2.& 

G.2 
1.7. 6V£~ 

- i t *  1  
^2 

• a a  
' g 

•>S 

JV2_ 
«3'?-

H. S~Q 

IT 

Water sample: 
Time collected' ) "i& ) 

Physical appearance at start 

Sheen/Free Product 

Total volume of purged water removed t <?.«=? t / 

Color 
Odor *^o •»-* 

Physical appearance at sampling 
Color C-
Odor «£> 

Sheen/Free Product 

Samples collected: 
Container Size Container Type # Collected 

25" 
Field Filtered Preservative Container pH 

Notes: 



O'Brien & Gere Engineers, Inc. Low Flow Ground Water Sampling Log 
Date 

Site Name 

Site Location 

f w l  ( h  fyrrt I S 
"V- • OoJCntJl 

Personnel 

Evacuation Method 

Sampling Method 

(<»tx* FU. 
•&*o 

Weather 

MsAsUr we«# I? 

^ajktr Project# ge,^ 

Well Information: 

Depth of Well* 
Depth to Water* 
Length of Water Column 

it.**, 
_tt. 
_n. 

ft 

* Measurements taken from 
Top of Well Casing 
Top of Protective Casing 
(Other, Specify) 

Water parameters: Lower submersible pump slowly through stagnant water column 
Position pump in center of screened interval & maximum pumping rate of 0.5 liters/minute 
Colled readings at every three minute intervals 

Elapsed 
Time 

Depth 
To 
Water Temperature PH Conductivity 

Oxidation 
Reduction 
Potential 

Dissolved 
Oxygen 
(nig/I) 

Turbidity 
(NTU) 

Flow 
Rate (ml/mln). 

17-.OS i *• 6? 
6 3 /  JLA 

6 <P Cf 
(o 

_UL v l.xt, (*-SZ C.3V -{try / A2L '•6^ 
i <T t ^ o 3  <*jll <*23 Ai '• I 
2 o U - o 3  r.,32 2 0  

1 0 3  - i  r u n  <1*7 \ . A  
3 O <*. OS ~ i 6 i  y  _LL LA 

f3. o 3 12 A 6 3 4  -1 62.0 ILL i - 9^ 

Water sample: 
Timecolleded t2-(Q f) Total volume of purged water removed: _n. 
Physical appearance at start 

Sheen/Free Produd 

Color _C_La*_£_ 
Odor 

Physical appearance at sampling 
Color 
Odor 

Sheen/Free Produd 

Samples collected: 
Container. Site Container Type # Colleded 

A 
Field Filtered Preservative Container pH 

Notes: 



O'Brien & Gere Engineers, Inc. 
Date 

Sits Name 

Site Location 

w / t n j i s  
Low Flow Ground Water Sampling Log 

L 
222*:I At A 

Personnel 

Evacuation Method 

Sampling Method 

JoQ P<L Well# 

lm.i hiluJJjn- Project# 

Weather 

— 6 

Well Information: 

Depth of Well * 
Depth to Water * 
Length of Water Column 

' Measurements taken from 

Top of Well Casing 
ir Top of Protective Casing 

(Other, Specify) 

Water parameters: Lower submersible pump slowly through stagnant water column 
Position pump in center of screened interval & maximum pumping rate of 0 5 liters/minute 
Collect readings at every three minute intervals 

Elapsed 
Time 

Depth 
To 
Water Temperature PH Conductivity 

Oxidation 
Reduction 
Potential 

Dissolved 
Oxygen 
(™9/') 

Turbidity 
(NTU) 

Flow 
Rate (ml/mln). 

£> l l . 2 - C  6,6 V 63* 
$- M . H I  W . S H  Ml 

I-a, 
- \G-\\ l . H < i  <S~ 

r O 6.4 7 6-3 S~ 
±£_ H 7V Ml 636 _^L 

U7 d>3i> 
-2-5" 1 .  M 6 ~  If 
3 o 

4,6? 63 6 
l 7 

I / . (TV U7 6 * 4  . /  / 

10 <r-tro 

Water sample: 

Time collected: H Total volume of purged water removed. 

Physical appearance at start 

Sheen/Free Product 

Color _ 
Odor 

Physical appearance at sampling 
Color 
Odor 

Sheen/Free Product 

Samples collected: 
Container Size Container Type # Collected Field Filtered Preservative Container pH 

Notes: |A Qflw />v* \l .*? P.\f 



O'Brien & Gere Engineers, Inc. Low Flow Ground Water Sampling Log 
Date 

Site Name 

Site Location 

S*J ('j LaJIgP 
Personnel 

Evacuation Method 

Sampling Method Project# 

Weather Ho'r 
Well # _ 

<-yoi,«3o r-

Well Information: 

Depth of Well* 
Depth to Water* 
Length of Water Column 

VP 
* Measurements taken from 

Top of Well Casing 
Top of Protective Casing 
(Other, Specify) 

Water parameters: Lower submersible pump slowly through stagnant water column 
Position pump in center of screened interval & maximum pumping rate of 0 5 liters/minute 
Collect readings at every three minute intervals 

Elapsed 
Time 

Depth 
To 
Water Temperature PH Conductivity 

Oxidation 
Reduction 
Potential 

Dissolved 
Oxygen 
(mg/l) 

Turbidity 
(NTU) 

Flow 
Rate (ml/mln). 

o 3 . °i 10. £ . 2 9  r??>6 
*S- U 6-Q 

1- 61 6 . 3  .733 -75. 1 1 "l ' & Q  y. o 

'o y. MrP .7 Vk 
±£1 iU6> . ^ 2  -sv.3 M CO 

i * ( l  6 . 2 ?  3*. 'S 3. 
•2. n ^9 .•7^ a*>. l(o 

I 1.79 fe.*S ,95£ • 8"6, £ 3 4 .  o  I-

Water sample: 
Time collected I'T'O-e 
Physical appearance at start 

Sheen/Free Product 

Color _ 
Odor 

Total volume of purged water removed. 

Physical appearance at sampling 
Color 
Odor 

Sheen/Free Product 

Samples collected: 
Container Size Container Type # Collected Field Filtered Preservative' Container pH 

Notes: 



i O'Brien & Gere Engineers, Inc. Low Flow Ground Water Sampling Log 
Date 

Site Name 

| Site Location 

Personnel 

Evacuation Method 

Sampling Method 

Weather 

L<S isS Well# 

< 'M 

12  ̂
Project # S- •T'oV 00 

Well Information: 

Depth of Well* 
I Depth to Water* 
Length of Water Column ft. 

•trw * Measurements taken from 
' Top of Well Casing 

Top of Protective Casing 
(Other, Specify) 

Water parameters: Lower submersible pump slowly through stagnant water column 
Position pump in center of screened interval & maximum pumping rate of 0 5 liters/minute 
Collect readings at every three minute intervals 

Elapsed 
Time 

Depth 
To 
Water Temperature J*L Conducthrity 

Oxidation 
Reduction 
Potential 

Dissolved 
Oxygen 
(mg/l) 

Turbidity 
(NTU) 

Flow 
Rate (ml/min). 

n . 3 < r  t ? , 3 1  €-.vT 17 S ~ y y  itu. 
r n .  s  I, K 2> i tr

io <3, ŝip SVSl 17 V.3 3. 3 Y0 O 

JJSL fp- im 1.^7 \ O n  i  l p . 3 S "  ±LJEJ=^ 
_^2_ ^ • 3  t 7 f  ^  37 

1 3 . y /  l. 33 9 • 7 - g  (  ^ .o<7 

ns-2L s.erl ' yo- V sq 1. 8r W 

Water sample: 
Time collected: ( O & O Total volume of purged water removed. (s> 
Physical appearance at start 

Sheen/Free Product 

Color s I fr1" "K 
Odor , 

t^fc ^Jg 

Physical appearance at sampling 
Color _ 
Odor_ 

Sheen/Free Product 

4^" 

Samples collected: 
Container Size Container Type # Collected Field Filtered Preservative Container pH 

^ .Q 
Notes: 

o;\\ VS/VJB. J 

T u r b  T s  tcnj 



O'Brien & Gere Engineers, Inc. 
Data 

Site Name 

Site Location 

K J/(*/?? 
Low Flow Ground Water Sampling Log 

StA "3 
Personnel 

Evacuation Method 

Sampling Method 

ftA I fS  Weather 

l6r^, klJUL. Well # - S-

W S LCC&&C Project # J iTo T. co jr 
Well information: 

Depth of Well* 
Depth to Water* 
Length of Water Column 

*7-7 
_ft. 
_ft. 
ft 

• Measurements taken from 

Top of Well Casing 

JZL Top of Protective Casing 
(Other, Specify) 

Water parameters: Lower submersible pump slowly through stagnant water column 
Position pump in center of screened interval & maximum pumping rate of 0.5 liters/minute 
Collect readings at every three minute intervals 

Elapsed 
Time 

Depth 
To 
Water Temperature _EtL Conductivity 

Oxidation 
Reduction 
Potential 

Dissolved 
Oxygen Turbidity 

(NTU) 
Flow 
Rate (ml/mln). 

z> / ?./3 1.0J«) /<T.2. IO."7/ 
gr.-zo ( V 3  *7.11 i . o ^  iS.o 23± 

J£L ' S * l » >  3^1£L £L± 3*Q.t 3 ro 
_!S_ ' 3 - K  I P ? '  < / * * / 3  3-251. 

A > . 9  
< f < j  a X & l a  G  " J -  1  

*>. I S  l - O Y C  S . p  S-."Z(e> L. 3& 3 

Ko 
i - s . a i  -OV7 • A b o 

_2a. ( 3 - f Q  i^cQ. vr.76 3© o 
2>s- 13- OO i . o ^ o  -S *-*3& 
WO l ^ . O O  ^ 3 3  I. 03-2. s> i a .  W 6  jro-

Water sample: j 2. M 
Time collected: 

Physical appearance at start 

Sheen/Free Product 

Color _ 
Odor 

Total volume of purged water removed' 

Physical appearance at sampling 
Color 
Odor 

Sheen/Free Product 

Samples collected: 
Container Size Container Type # Collected Field Filtered Preservative Container pH 

Notes: 



O'Brien & Gere Engineers, Inc. 
Date 

Site Name 

Site Location 

1 1 / 1*1*1 U 
* Vll'w«y-vS t-4-cQ^? 

/le^.. &a£ifrf«R • 

Personnel 

Evacuation Method 

Sampling Method 

Low Flow Ground Water Sampling Loo 
(Vt-U . weather 3 5 ' P  
Zo k. fc? " 

S f 

loH? fl«vi t> 
Well# *^-0— | 

Project# 5 ~ c j < p  T "  

*3 

Well Information: 

Depth of Weil * 
Depth to Water* 
Length of Water Column 

I f e f f S  
ft. 

ft 

" Measurements taken from 

Top of Well Casing 
Top of Protective Casing 
(Other, Specify) 

Water parameters: 

Elapsed 
Time 
c> 

Lower submersible pump slowly through stagnant water column 
Position pump in center of screened interval & maximum pumping rate of 0.5 liters/minute 
Collect readings at every three minute intervals 
Depth 
To 
Water 

L(P tT~ 1 
\ ( n .  

Temperature 

1A&L 
t3 zi 

_PH_ 
<e.S<{ 
6?. 

* 
Conductivity 

|051(>2> 
'Q3S-S5-

Oxidation 
Reduction 
Potential 

-( b2 (o 

Dissolved 
Oxygen 
(mg"> 

Turbidity 
<NTU) 

inn 
.s-r> 

Flow 
Rate (ml/min). 

±f2- t 6 - 13. *§> b.-sr? loSST* -*=0.(0 '> Y ,7 r~ yr& 
/ (OZ^HT. -lS~6.(o i-tTH 

2-tO I <k . ,<T J!> wy ~ l  ( o \ ,  1 I. ^Q-*-<S" ' 3 . 1 )  1.5.3 iozvs-S - f f e O  1.6 $~ i 
, S3 ' 2 . 3 2  lo\72<n -'5~V,V l/H 

r ' 3 .  i  ^  (0X3S- 4 . \ X  >">-3 V5"0 
10 jo 36^ -151.6 ' • / Y  

Water sample: 
Time collected: lO^O Total volume of purged water removed: 

Physical appearance at start 

Sheen/Free Product 

OgQ_ 

Color _ 
Odor 

Physical appearance at sampling 
Color 
Odor 

Sheen/Free Product 

Samples collected: 
Container Size . Container Type # Collected Field Filtered Preservative Container pH 

J-L. Svot,/ PC ft 6-
i c —J 9t3 
P^(p - X. 
t o ^ l  vTO <L W>A-

Notes: V.°i — w.n cV roJyn 

^ u, o;i| ^ 
W sWkiik. ^ 



O'Brien & Gere Engineers, Inc. Low Flow Ground Water Sampling Log 
Date 

Site Name 

Site Location 

i j l lnW 
&15 1̂  A U S  Weather 3 ^ V  ^,/p.^u 

IO*o WOKJ faLAfe Well# *^6Q - / (a 

Personnel 

Evacuation Method 

Sampling Method lfrLj SfUyi ioUjUbr Project# S" 0 S .£> o rc-

Well Information: 

Depth of Well* 
Depth to Water * 
Length of Water Column 

l O . f c T  
* Measurements taken from 

_ Top of Well Casing 
Top of Protective Casing 
(Other, Specify) 

Water parameters: Lower submersible pump slowly through stagnant water column 
Position pump in center of screened interval & maximum pumping rate of 0.5 liters/minute 
Collect readings at every three minute intervals 

Elapsed 
Time 

Depth 
To 
Water Temperature _eh_ Conductivity 

Oxidation 
Reduction 
Potential 

Dissolved 
Oxygen Turbidity 

(NTU) 
Flow 
Rate (ml/mln>. 

1  7 * 7  I 1 2 , 1 1  s-riH *3. 1 
y n , * 7 X  i 3 . H H  W H . Z  . 7 7  2 Co 

JJ2_ 1 0 , 1 3  13. L a n  ' • o y  
i fT 1 7 . 7  - N  \ ^ 1 ( 0  f . n  ) rot? ilka. i. or-. i . o s -

1 ^ , 7  g .  '3.* *7 5\6> Y 
•2- -s 1 7 . 0 3  

/S* i fc 17 
s ? b r  l£j5~ I 2.?.$ 

_L_5_L 

/ 7 .  7  3  > 3 . S Y  Is1/ 4-
-L_LS_ 

a?.\ 
±X 2 0 ^  

Z>. 2J_ • sil_ 

I  V l l n  \ . 0  W  

Water sample: 
Time collected 

Physical appearance at start 

/ • V  K  7 - Total volume of purged water removed. 

Sheen/Free Product 

IJmMUIV 

Color OieoJk 
Odor 

Physical appearance at sampling 
Color Cjj_J5-A r 
Odor 

Sheen/Free Product >-o 

^-4-

Samples collected: 
Container Size Container Type # Collected > Field Filtered Preservative Container pH 

I L S KlOC. / £>• Lr < 5- T3" 
LLz *^c/k,(.s ±JS. 

Hf ( ±m ~ > A 

Notes-



O'Brien & Gere Engineers, Inc. Low Flow Ground Water Sampling Log 
uiA 3>°F Date 

Site Name 

Site Location 

I l/UJT) 
5 n i l ,y<-x ' .>  c r̂î o 
ruu, kika j VMA 

Personnel 

Evacuation Method 

Sampling Method 

(Zen vats 
'ou-S^w 

Weather _ 

Well# AM 
IH,-Siayj Project# R-Sld-

Well Information: 

Depth of Well * 
Depth to Water* 
Length of Water Column 

ft 
ft. 

' Measurements taken from 

Top of Well Casing 

IZI Top of Protective Casing 
(Other, Specify) 

Water parameters: Lower submersible pump slowly through stagnant water column 
Position pump in center of screened interval & maximum pumping rate of 0.5 liters/minute 
Collect readings at every three minute intervals 

Elapsed 
Time 

Depth 
To 
Water Temperature PH Conductivity 

Oxidation 
Reduction 
Potential 

Dissolved 
Oxygen 
(nig/I) 

Turbidity 
(NTU) 

Flow 
Rate (ml/mln). 

IO 13 op - I S X o  S~(o.C 
sr 2 . 0 , 0  o  (OAS Jzio- J2^_ -iirl y i . H  

/ ( }  JLU25L g. 12 ^ n.r _LT±. 3 % , n  3^ 

t O f l  , Q Q  1 1 . Q 5 T  £~-G2 - IP. o I -  0 8  ^0.2. W O O  

2-0 13 S < 0 S 3  & . 6 Y  I? I to -I s-|,o t . 2  t  

/m. iOJO- 3<ro •zero 
^ e? i q . y o  /Q 6 2- - I H Q . n  I.S-X 31 *7 t1) S~~ 
3 <T 13 9 O 

M.<8* 
/Q IP fe.66 1 9 3  - 1 ^ , 1  3M 
fo.qa 6 .Co*r W I T  - »vr.3 l . e a  1̂1: 

I 3 . n $ r  IQM-S (*. (DCQ 1L2A. 6 " . 2  3<ao 

• s .s6^ -"W 

Water sample: 
Time collected: 

Physical appearance at start 
/ft: Total volume of purged water removed: -3s-

Sheen/Free Product 

Color y 
Odor Ltva^ V 

n o v i o  

Physical appearance at sampling 
Color c, (jLc r 
Odor .So ( 

Sheen/Free Product ^ 

Samples collected: 
Contain erSize 

i-U-
t L, 
HO * x l  

Container Type 

<y Us 6 
_±E 

v e> A 

# Collected 

\ / I 

Field Filtered 

/ « i  

Preservative 

U/1 
1 

g a 

Container pH 

Notes: 

; 



'O'Brien & Gere Engineers, Inc. Low Flow Ground Water Sampling Log 
n y / j / H  

Site Location | X% k) fit»> Kv- Sampling Method 
t | Site Name ^ S * I A*. » -5 

Personnel 

Evacuation Method 

RfcU.PCSt. UttS Weather t.tV 

l.QU-$u*u> Well# Mil) - IC 

L»ui • 4-pu) Project# S"5~Qt.OC'jr 

Well Information: 

| Depth of Well* 
Depth to Water* 
Length of Water Column 

ft. 

1*1. ft. 
* Measurements taken from 

77 Top of Well Casing 
Top of Protective Casing 
(Other, Specify) 

Water parameters: Lower submersible pump slowly through stagnant water column 
Position pump in center of screened interval & maximum pumping rate of 0.5 liters/minute 
Collect readings at every three minute intervals 

Elapsed 
Time 

Depth 
To 
Water Temperature PH Conductivity 

Oxidation 
Reduction 
Potential 

Dissolved 
Oxygen Turbidity 

(NTU) 
Flow 
Rate (ml/min). 

<o 1 6 . 3 J S  4 . \ |  s*\ V o . S  1 . 2  . 4 (y 

S- 4 .13  - i o  L&L 
U2_ I <1 or f n  1 0  - zs:a 1 . 0 W  
' < <$)(? ~ 34 ULL 
-to U . 2 f r  ±iLL S"o£ - 3 4  c ?  \ . H L  

/ * .  I  S  ^ . ( 3  Spy All 
_Lsl < v  l i b  - 2 2  ^JU /7^_ 

Water sample: 
Time collected 13eo 

Physical appearance at start 

Sheen/Free Product 

Total volume of purged water removed f i d  

Color 
Odor JL) e»< 

Physical appearance at sampling 
Color C\i 
Odor K/flvt 

Sheen/Free Product AJptk. 

Samples collected: 
Container Size Container Type # Collected Field Filtered Preservative Container pH 
IL. - syjoc /pcb, 
em, \u» 

ml 
Pt-
V f P  ^  

M*)Qj 

Notes: 



I O'Brien & Gere Engineers, Inc. Low Flow Ground Water Sampling Log 
Date 

Site Name 

I Site Location 

Personnel 

Evacuation Method 

Sampling Method 

VtTrl-fj P^S ft* 

tfrjy Hpv/ jpj,oUUr 

Weather c b>, 

wail#. 
Project# 

Nell information: 

Depth to Water* 
Length of Water Column 

"1.00 fi 
ft. 

* Measurements taken from 
_ Top of Well Casing 

Top of Protective Casing 
(Other. Specify) 

Water parameters: Lower submersible pump slowly through stagnant water column 
Position pump in center of screened interval & maximum pumping rate of 0.5 liters/minute 
Collect readings at every three minute intervals 

Notes: 



O'Brien & Gere Engineers, Inc. 
Date 

Low Flow Ground Water Sampling Log 
ny 

Site Name 

Site Location 

I i Luf̂ l 
JAfiiU* 

Personnel 

Evacuation Method 

Sampling Method 

ftfrfct, nhLS Weather 3 fT" f~ y 

lti\j - b UJlfat 
L/wyt 

Well# 

i» UfU^-C Project # <y~5"g) <7Q ft"-

Well Information: 

Depth of Weil* 
Depth to Water* 
Length of Water Column 

.ft 
_ft. 
ft 

* Measurements taken from 

Top of Well Casing 
1/ Top of Protective Casing 

(Other, Specify) 

Water parameters: Lower submersible pump slowly through stagnant water column 
Position pump in center of screened interval & maximum pumping rate of 0.5 liters/minute 
Collect readings at every three minute intervals 

Elapsed 
Time 

Depth 
To 
Water Temperature J3H_ Conductivity 

Oxidation 
Reduction 
Potential 

Dissolved 
Oxygen 
(nig/I) 

Turbidity 
(NTU) 

Flow 
Rate (ml/mln). 

/ (? .  (*z\ Ss- zlA. \s~c~? 
» 3 * n  f\.S" V,2</ I 0.3 Z I <9o 

lo_ 1 6 .  <o.3 0 £11 ^O. 5cS>y 
•i£_ &.2<j I 2sa l-S~b a i. o 
2^0 \L. vr !££± f o . s i  f a n g * ?  t 7 . f r  ^3^" "3 5^, 
2 £ ~  { 6 .  iv » 2 . l S "  6 . 3 ^  606"3*p .<T r "^5 H-OO 
30 fg.3 \ ^33 6>o2i$ */J.t 2. 2>9 (c? uf Ocy 

1LD- \M 6.3S- 6^7 | 1 3 5  p 4 . ^  3 ">5— 

Water sample: 
Time collected: ( 2 3 0  Total volume of purged water removed: 

Physical appearance at start 

Sheen/Free Product 

Color _ 
Odor 

Physical appearance at sampling 
Color 
Odor 

Sheen/Free Product 

Samples collected: 
Container Size Container Type # Collected Field Filtered Preservative Container pH 

J L Sv<x, /pcrv < ^ k f T  
I I Xj£_ y%5 H^Oq, 
*t n \jt>c- 4£M-

Co^. (JOnJC^. yv-o-V- txz. C<,(/^Vv4ceft 'ivo *^3 . 



O'Brien & Gere Engineers, Inc. Low Flow Ground Water Sampling Log 
Date 
Site Name 
Site Location 

i?/Yyn>r 
Svl lh>*~ •i 

Personnel 

Evacuation Method 

Sampling Method 

RSM , S 
Iol. P(t<j 

Weather 37*' 
wen# •^*0- S> 

Project# fyot.dtff 

Well Information: 

Depth of WON* 
Depth to Water* 
Length of Water Column 

ft 

ft. 

ft. 

* Measurements taken from 
Top of Well Casing 

z: Top of Protective Casing 
(Other, Specify) 

Water parameters: Lower submersible pump slowly through stagnant water column 
Position pump in center of screened interval & maximum pumping rate of 0.5 liters/minute 
Collect readings at every three minute intervals 

Elapsed 
Time 

Depth 
To 
Water Temperature J*. Conductivity 

Oxidation 
Reduction 
Potential 

Dissolved 
Oxygen 
(mg/l) 

Turbidity 
(NTU) 

Flow 
Rate (ml/mln). 

v_ > 3 - P l  fri <o -I S ?. 7 I . * 6  off1 If Z<S~C? 
-4totovV 

-( 
t siJU*~sA-

iwZ_ 
O n . y v  /1S_ - ' W  l - * ^ 7-^J-

*? & 9k ^ito si. f 
_zo_ , ^ < r  ^8 *7/0 1. fl<g iLSX2_ 

a. K., ^noo^ 

Water sample: 
Time collected: 

Physical appearance at start 

Sheen/Free Product 

Color n, 
Odor 

Total volume of purged water removed' 

Physical appearance at sampling 
Color 
Odor 

Sheen/Free Product 

Samples collected: 
Container Size Container Type # Collected Field Filtered Preservative Container pH 

Notes: 



O'Brien & Gere Engineers, Inc. Low Flow Ground Water Sampling Log 
Date 

Site Name 

Site Location 

L f  U / / V V 5 ?  
- ' i  Lihl 

Personnel 

Evacuation Method 

Sampling Method 

H j KS Weather 

Well#. 

1x> ^ Prpject#. . ft 0 

Well Information: 

Depth of Well* 

Depth to Water * 
Length of Water Column 

£~. S~S~ 
.ft. 

ft 
ft 

' Measurements taken from 

Top of Well Casing 
Top of Protective Casing 
(Other, Specify) 

Water parameters: Lower submersible pump slowly through stagnant water column 
Position pump in center of screened interval & maximum pumping rate of 0.5 liters/minute 
Collect readings at every three minute intervals 

~w~ 
Turbidity 

(NTU) 
Elapsed 

Time 

Depth 
To 
Water Temperature j>H_ Conductivity 

Oxidation 
Reduction 
Potential 

Dissolved 
Oxygen 
ftnaW 

Flow 
Rate (ml/min). 

o L go 1 . T &  3 6~~0 
I *^-'1 k , ? ' 7  -1*2 V. 2 3 

JJ9- P>o& UQO 
±SL £<L t i ' l l  G  - 3 3  . °\o2. -\GS.G 3 - 6 1  
TLV KS*> - ? •S~T>.^~ 3 , J y  

j M T  i S \ . 0  I •<TX) 
3 & \ 2 . 0 1  - I  n r .  2   ̂ <S~Q 
3S~ s . &  l ^ o 6  Q2 ii551 -I _£JL2_ r>? 

Water sample: 

Time collected: O f) 

Physical appearance at start 

Sheen/Free Product 

Color S 
Odor o —  

Total volume of purged water removed: 4 
Physical appearance at sampling 

Color ^CoaeA^ 
Odor 

Sheen/Free Product 

Samples collected: 
Container Size 

I •Yp. 

Notes: 

V" <• 
Swc./ 

Container Type 
J g> A 
c. UjJ 
*>£ 

# Collected Field Filtered Preservative 

H 

Container pH 



n'Rrien & Gere Engineers. Inc. 
Data 

Site Name 

Site Location 

Well Information: 

Depth of Well* 
Depth to Water* 
Length of Water Column 

Low Flow Ground Water Sampling Log 
ii u/\cj** Personnel 

Evacuation Method 

Sampling Method 

L'DCj ^ 
^*1 

Well#_ 

P L «. • J, L. S -0^ Project # _ 

Weather 3q°F 

(ttm •=>. ort c-
6 

7.1 '^r^-
* Measurements taken from 

L--—" Top of Well Casing 
Top of Protective Casing 
(Other, Specify) 

Water parameters: Lower submersible pump slowly through stagnant water column 
Position pump in center of screened interval & maximum pumping rate of 0 5 liters/minute 
Collect readings at every three minute intervals 

Elapsed 
Time 

Depth 
To 
Water Temperature PH Conductivity 

Oxidation 
Reduction 
Potential 

Dissolved 
Oxygen 
(mg/l) 

e* 
Turbidity 

(NTU) 
Flow 
Rate (ml/mln). 

O y. A 13A. L 02.  f f l l  \ n & {  (o €~XD 

-ij- i?.sr  G . o l  ZiA. i .  i n  F . j J  }  
10 4 1 _ulM. £>-ol 3io- b 0 $ ?  t o  •  1 1  <̂ OQ 

M. _Ul n - i A .  t TF 
-LJSLL. 7 - t ? x  

-9S-
• 00 j£2% Ŝ Szx Y-sr? 

^ ' .3 t . a g  H-SO 
K A \ o  t . d {  ? \.L AG TT. 7/ J-/ 

Ho. il.Yb C. o-$ Z \ .  A V 

Water sample: 

Time collected: S Q 
Physical appearance at start 

Sheen/Free Product 

Total volume of purged water removed: j .ii. 

Color S c^QuJ^ 
Odor 

Physical appearance at sampling 
Color 
Odor 

Sheen/Free Product 

Samples collected: 
Container Size 

Notes: 

Z JPfc, / PC- & 
-—g^4v/V -s 

Container Type 
i><=> 

f te 

# Collected Field Filtered Preservative 
i4-c^( 

•4-Sg> 

Container pH 

^ ^ - \ sy* 



| O'Brien & Gere Engineers, Inc. 
Date M+H+rti "/ 
Site Name JiAliu*-*. 
| Site Location v-g^_. C\oJ? £hvtX 

Low Flow Ground Water Sampling Log 
Personnel 

Evacuation Method 

Sampling Method 

"ft < Weather <Vyy^ 
T n i t  P i r n  Well# U 
1(m <ZU.i Project# ^l.oor 

Well Information: 

| Depth of Well* 
' Depth to Water * 
Length of Water Column 

ft 

ft. 

ft. 

* Measurements taken from 
Top of Well Casing 
Top of Protective Casing 
(Other, Specify) 

Water parameters: Lower submersible pump slowly through stagnant water column 
Position pump in center of screened interval & maximum pumping rate of 0.5 liters/minute 
Collect readings at every three minute intervals 

Elapsed 
Time 

Depth 
To 
Water Temperature _E£L Conductivity 

Oxidation 
Reduction 
Potential 

Dissolved 
Oxygen 
(•"AW 

"^C 
Turbidity 

(NTU) 
Flow 

Rate (ml/min). 

o 1LD± -8y.r? • to *7 
X <Tf>- <o.$S -\2Zlo I <£>0 

) Z 3 « >  6>.S*6> _3J_ * 1 * 1  
tir v . s n  'I 6TQ.6 K f t l  

_g%_£2_ U>t SY ^ 1 * 1  
b. 5Tp -I Y4.6 I \ 

3<o ^8' l2J,p 17 

Water sample: 
Time collected: 

Physical appearance at start 

Sheen/Free Product 

Color 
Odor *^o—0 ' 

Total volume of purged water removed: 
Physical appearance at sampling 

Color _ 
Odor 

Sheen/Free Product 

 ̂T¥* A 

Samples collected: 
Container Size 
<<£> ŷ \ 

I t-

Notes: 

Joc-
sa^/P^tS 
•vUvVs 

Container Type 
<2 K 

» T  S  
Pg 

# collected 
1 

Field Filtered Preservative 

H * " » a  

Container pH 

^ <®«- + i- I wr<j ^;t\ 

V  ^  5 - 7  n y 0  



I O'Brien & Gere Engineers, Inc. Low Flow Ground Water Sampling Log 
t e n o n s  W e a t h e r  

IQO Ftps, Well# 

I 
Date 

Site Name 

i y r r / T j  
t 11 iAc^s.'-S ^ 

Site Location M a -

Personnel 

Evacuation Method 

Sampling Method 

cJo cjJ~. 
lZ5Z 

lor., &U*_, Project* S^n» ^ . ooy 

Well information: 

Depth to Water* 
Length of Water Column 

g 
* Measurements taken from 

Top of Well Casing 
Top of Protective Casing 
(Other, Specify) 

Water parameters: Lower submersible pump slowly through stagnant water column 
Position pump in center of screened interval & maximum pumping rate of 0 5 liters/minute 
Collect readings at every three minute intervals 

Turbidity 
(NTU) 

Elapsed 
Time 

Depth 
To 
Water Temperature PH Conductivity 

Oxidation 
Reduction 
Potential 

Dissolved 
Oxygen 
(m9") 

Flow 
Rate (ml/mln). 

o hO(p ,n *7& -es>.fo rz.3</ S. I3J  \ 
fr 2> 13 *3 - < Q 3  3  .3 3 c .  

I'D .3 13 gS srs nt2̂  . "X-o (a. OOt\ 

jL£_ * 3 \ X .  nuS- • tn C o s-- 3 > 
^<D t3 *7 H & 7 f  -  i 2  \ . s r  . i s  i 

a. r 13. s"? /727 -123 /7 • 2 \  JZL 
3 o _£1A <3. m - I 26>  n  3L_L 5? £537 

_2_£ 13.7? sr:?? . n s o  . 2t ^ Jf7 

fr-3 •775" ~l • Ok 
<V<T ^ 37 6^,7 V 772. r < ? S "  g/?3 

6>63 .3 ) 3 . » f g  STZ4 .773 ' 3 | S" ' Q 7  

Water sample: 
Time collected. I volume of purged water removed: & 
Physical appearance at start 

Sheen/Free Product 

t&PB* 
Color Sh'Kk-fk, 
Odor Q-C-^o^; c_ 

Physical appearance at sampling 
Color c. CtL<z o 
Odor 

Sheen/Free Product 

Samples collected: 
Container Size Container Type # Collected Field Filtered Ite^e Preservative Container pH 

i£f2_ VP Ar 
Pe,(^ 

/ <- l-r H—v 

Notes 

* Wr ^  A l / f  

 ̂lovs S". *~7 



Appendix D 



/ 01 / 

Wqstba  ̂ Piezometric Pressures/Levels 
Reld Data and Calculation Sheet 

Datum:. 

Elev. Ground Sfc:_ 
Height MP Casing 
above Ground Sfc:_ 

Pressure Probe Type:. 

Serial No.: 

Range: 0 to. 

Client: SU LLl l /OVlS L£A(^e DatP-

. Job No.: 'SS&t.QO^ Drillhole Nn • 

.psia kg/cm2 mH.O Location:. 

MP Casing:_ 3 . Z S - f t  Weather: rn\A - _ Casing Size/Type: 4" rr?M 
Barometric Pressure:. Operator:. 

Reference Elev. 
Steel Casing: U.M 

Ambient Reading (Pressure/Temperature/Time): Start. 
P(almos) 

1306 Finish 

W*h>£ Ihe) 
Depth to Meas. 

Port Valve/ft} m 
From 
Log 

From 
Cable 

Elev. Meas. 
Port 

ft . m 
Dp 

Fluid Pressure Readings 
psi kg/cm' mHaO 

Inside 
Casing 

P(D 

Outside 
Casing 

P(o) 

Inside 
Casing P(D 

Trans. 
Tenia. 
°K.£C) 

Time, 
H:M:S 

Press. I lead 
Outside Port 

u- Pfof 

Piez. Level 
Outside Port, 

ft , m 
Dz-Dp-H 

Comments 

dioi 

m. 
m. 
12. 

Jo2_ 

-23-

Zlt)Y 
m'to" 

izkl 
11' 

6 3 '  I t "  

,38' S" 

i a i - ^ 3  

5t.1t 
3h.bQ> 
32-32 
21.38 

131-03 

&H10 

37.7V 

IM3 
MM. 
/g.V9 

31* M 

33.33 

2L3k 

m£ 
12 iS 
12-12 

ML 
n i l  
IZ-lb 

21.01 It 
21 Si* 
21.6,7 

2110) 
21-13 
31.0 3 

see Operations Manual for explanation of calculation method 09/11/90-MR 



H/estbay 
Instruments Inc./ 

Page / of 

Groundwater Sampling 
Project 'Sutavfans Laikg Location feu) BfiE/fek Date izlnfal 
Monitoring Well No. ECT-\ Sampling Zone No. <367' Start Time End Time 11 
Water Level In MP Casing: (start) (end) Technicians 
Sampler Probe Preparation - See Sampling Plan Collection Bottle Preparation - See Sampling Plan 

Field Data Sheet 

Run 
No. 

Surface Function Checks 

Activate 
Shoe 

Close 
Valve 

Check 
Vacuum 

Open 
Valve 

Evacuate 
Container 

Close 
Valve 

Position 
Sampler 
Locate port 
release arm 
land probe 

Sample Collection Checks 

Pressure 
in MP 

( ) 

Activate 
Shoe 

Pressure 
In Zone 

( ) 

Open 
Valve 

Final Zone 
Pressure 
( ) 

Close 
Valve 

Retract 
Shoe 

Pressure 
in MP 

( ) 

Volume 
Retrieved 
( ) 

Comments 

• y y y y v/ y I P S .HI / y 130-14 -7 y 1213\ i u 
v/ y y y y y y y 
y y y y y y y 
y y y y 

I33.jfc / 
y 

5. 

(o 

y y y 
y 

y y 
y 
y / 

y y y y y 
123.15, • 

y y /33.KL y 

y ISo. si y _y l& & I L .  
(30.72 y 
120.11 V 

120.01 y y 

1.30.10 
ROM 

y 

V 

130.30 y y IL 

7 y 
i3q.il y * 

#3.20 IL 
12 3.1ft IL 
121H IL 

Total 
Volume 

Field Determinations (Appearance, pH,S.C.,etc.) 

MXSAMPLEZsam 
Oct 97 



Instruments Inc 
Page of (o 

Groundwater Sampling 
Project Leriql Location Ne^ Bedfced ( mfl 

Field Data Sheet 

Monitoring Well No. g&I-f Sampling Zone No. Hft' 
Water Level In MP Casing: (start) (end) 

Start Time 
Date 

End Time 
Technicians PpWI 

Sampler Probe Preparation - See Sampling Plan Collection Bottle Preparation - See Sampling Plan 

Run 
No. 

Surface Function Checks 

Activate 
Shoe 

Close 
Valve 

Check 
Vacuum 

Open 
Valve 

Evacuate 
Container 

Close 
Valve 

Position 
Sampler 
Locate port 
release arm 
land probe 

Sample Collection Checks 

Pressure 
In MP 

( 

Activate 
Shoe 

Pressure 
in Zone 

( ) 

Open 
Valve 

Final Zone 
Pressure 
( ) 

Close 
Valve 

Retract 
Shoe 

Pressure 
In MP 

( ) 

Volume 
Retrieved 
( ) 

Comments 

v/ y 

7 
v/ 

1/ 
3 y 7 y 

y 
v/ 
y 

y 
y 

v 
7 ion y 7^5 y 

y_ 
y 

7 
/ 

y 
7 

y 
7 

mi 
lojl 

y 
7 

1AM 7 

l4-(e0 y 

v y 
7137 

mi |U 

llAl 
j/ y ipso I u 
y y 1QJZ lu y 

7 

y 
7 

y 
7 7 y 7 

101I 
y 1011 

7 
7 

I j - 0  y 

lAJdi y HAo y y 1011 a 
JHAI y y 

iMk 

Field Determinations (Appearance, pH,S.C.,etc.) 

Total 
Volume 

MXSAMPLEZsam 
Oct 97 



IVestbay 
Instruments Inc./ Page ^ of 6* 

Groundwater Sampling 
Field Data Sheet 

Date 131 Ifllqg Project Soilwra^s Le4<\e Location New"Ry|fi-,T?,.| 
Monitoring Well No. &CX- \ Sampling Zone No. iaaN Start Time 
Water Level In MP Casing: (start) . (end) Technicians 
Sampler Probe Preparation - See Sampling Plan Collection Bottle Preparation - See Sampling Plan 

End Time 

Field Determinations (Appearance, pH,S.C.,etc.) 

MXSAMPLE2.sam 
Oct 97 



WesVoay 
Instruments Inc.• 

Project LWCAV\S Le^e Location KIPW 
Monitoring Well No. £C,T-I Sampling Zone No. Start Time 

Paoe *4 of £> 

Groundwater Sampling 
Field Data Sheet 

Water Level In MP Casing: (start) (end) 

—Date l a l i f r l q q  
End Time 

Jechnicians "RR M / M U5 
Sampler Probe Preparation - See Sampling Plan Collection Bottle Preparation - See Sampling Plan 

MXSAMPLE2.sam 
Oct 97 



lYesibay 
Instruments Inc./ Page £ of Co 

Groundwater Sampling 
Project "SuV-V-WQKNS Led^fi Location Nlcul 
Monitoring Well No. E.CJ- I Sampling Zone No. bZ> Start Time 
Water Level In MP Casing: (start) (end) Technicians 
Sampler Probe Preparation - See Sampling Plan Collection Bottle Preparation - See Sampling Plan 

Field Data Sheet 

Date iall?Mqq 
End Time 

Field Determinations (Appearance, pH,S.C.,etc.) p)Up \ ^ 11 eCVed 

MXSAMPLELsam 
Oct. 97 



i i W<zstbqK 
Instalments Inc. / 

Page (s> af £> 

Groundwater Sampling 
Protect 5itU-Wons La-I«e Location N y v t t  T . w t O /v~l 

Field Data Sheet 

Monitoring Well No. grgj. \ Sampling Zone No. 
Water Level In MP Casing: (start) (end) 

Start Time 
Date \3l\c^/qQ 

End Time 
Technicians TgM/MU«; 

Sampler Probe Preparation - See Sampling Plan Collection Bottle Preparation - See Sampling Plan 

Field Determinations (Appearance, pH,S.C.,etc.) 

aw) CcUec-ted V-lerg. 

MXSAMPLE2.sam 
Oct 97 



H/festba/ 
Instruments Inc./ Page V? of 0? 

Groundwater Sampling 

_Date 
End Time 

Protect S(l l lWQIA^ Lgito Location ~Rgrl(^rrl 
Monitoring Well No. grCT- I Sampling Zone No. Start Time 
Water Level In MP Casing: (start) (end) Technicians I c R M  / n / i 4 <  
Sampler Probe Preparation - See Sampling Plan Collection Bottle Preparation - See Sampling Plan 

Field Data Sheet 

Surface Function Checks Position 
Sampler 

Sample Collection Checks 

Run 
No. 

Field Determinations (Appearance, pH,S.C.,etc.) 

MXSAMPLE2.sam 
Oct 97 



/ o, / 

C J b̂a/ Piezometric Pressures/Levels 
Reld Data and Calculation Sheet 

Datum:. 

Elev. Ground Sfc: 
Height MP Casing 
above Ground Sfc:. 

Pressure Probe Type: Client: Date: 

Serial No.: Job No.: 5S0JDrillhole No • 

£7-j"~a. Range: 0 to. .psia kg/cm2 mHO Location:. 

MP Casing:. j oH -k  . Weather: Cold'CltML _ Casing Size/Type:. 5" me fa/ 
Reference Elev. 
Steel 

ence Elev. llJ A J A 
Casing: Barometric Pressure: '< Operator: 

Ambient Reading (Pressure/Temperature/Time): Start J5&0 
P(almos} 

Rnish 

W/i (m) 
Depth to Ivteas. 

Port Valve/u^m 
From 
Log 

From 
Cable 

Elev. Meas. 
Port 

ft , m 
Dp 

Fluid Pressure Readings 
p s i  k g / c m 2  m H O  

Inside 
Casing P(i> 

Outside 
Casing P(o) 

Inside 
Casing P(D 

Trans. 
Temo. °K.@> 

Time, 
H:M:S 

Prooo. Road-
Outside Pure 

^PtOTITO) 

Piez. Level 
Outside Port, 

ft , m 
Dz-Dp-H 

Comments 

ML 
152̂  
II7 

17 

l ? 7 ' l "  

ISO' II" 

UU' 

SS57 
7/.f? 

51.50 

37-31 

15.3) 

ms 
Ml 
nsi 
sue 

33M 
73.00 

SL5L 

?7.St 

JIM. 
MO 

ML 
11M. 

ML 

n . s i f t  
17.77 
12.17 
IS.27 

12.3? 

N~ 

see Operations Manual for explanation of calculation method 09/11/90-MR 



b a WestbaK 
Instruments Inc.X Paoe i of — 

Groundwater Sampling 
Project tSuU-Wcms LeAfy Location ~Ĵ r)farA 

Field Data Sheet 

Date/laifttet - ia IAO In ) 
End Time Monitoring Well No. gC.T-Z Sampling Zone No l&7\ start Time 

Water Level In MP Casing: (start) (end) Technicians RPiU / M 14s" 
Sampler Probe Preparation - See Sampling Plan Collection Bottle Preparation - See Sampling Plan 

Reld Determinations (Appearance, pH,S.C.,etc.) 

MXSAMPLE2.sam 
Oct 97 



WQSXOOV 
Instruments Inc.x 

Project SaWWaws ledflg Location Hed^ 

Paoe % of ^5* 

Groundwater Sampling 
Field Data Sheet 

Date I & 1 olQ 1 QCj 
End Time Monitoring Well No. *=C-X-9 Sampling Zone No. Start Time 

Water Level In MP Casing: (start) (end) Technicians / nI tis 
Sampler Probe Preparation - See Sampling Plan Collection Bottle Preparation - See Sampling Plan 

Field Determinations (Appearance, pH,S.C.,etc.) 

MXSAMPLE2.sam 
Oct 97 



a a H/estbai/ 
-J* Instruments Inc. / Pane 3 of & 

Groundwater Sampling 
rri~u n_i_ m . 

Date 
_End Time 

Z60* 
Project LLocation 
Monitoring Well No._ecj2r_2i_ Sampling Zone No.//7/ Start Time MSO 
^aier.Lerel.ln Casin9; <start>- (end) Technicians *s*»t /Mt£ 
Sampler Probe Preparation - See Sampling Plan Collection Bottle Preparation- Se/sampling Plan 

Field Data Sheet 

Field Determinations (Appearance, pH,S.C.,etc.) 

MXSAMPLEZsam 
Oct 97 



-~N 

H^stbai/ 
Instruments Inc.x Paae 4 of 

Groundwater Sampling 
•Project "SULUN/OW-S, L&4&Z, Location 
Monitoring WeN No. 2. Sampling Zone No. 3z ' Start Time 1000 

Technicians 

Date ijs jcxo 

Field Data Sheet 

Water Level In MP Casing: (start) (end) 
End Time 

e> | w_ , " ;«» * / v"«/_ i cwiiiioidiis 
Sampler Probe Preparation - See Sampling Plan Collection Bottle Preparation - See Sampling Plan 

Run 
No. 

Surface Function Checks 

Activate 
Shoe 

Close 
Valve 

Check 
Vacuum 

Open 
Valve 

Evacuate 
Container 

Close 
Valve 

Position 
Sampler 
Locate port 
release arm 
land probe 

Sample Collection Checks 

Pressure 
in MP 

( ) 

Activate 
Shoe 

Pressure 
in Zone 

( ) 

Open 
Valve 

Rnal Zone 
Pressure 
( ) 

Close 
Valve 

Retract 
Shoe 

Pressure 
In MP 

( ) 

Volume 
Retrieved 
( ) 

Comments 

I X 17 X x v/ X HSM 7 X 
X 
X 

X 
171 

X 
X 

x 
V 

X X 
X X X 

T 
17 

"7 
Hfrtf X 

HU* X X 
VM7 X 

m 

Mk X X 
X 

17 
HZ! 

U=_ 

mi 
LU 
IU 

Reld Determinations (Appearance, pH,S.C.,etc.) 

Total 
Volume 

MXSAMPLEZsam 
Oct 97 



f 
$ 

a a W2stbaK 
Jtr Instruments Inc./ 

•Project SUL-CIVO^\-S Location 
Monitorina Well No. /S/T- 2 .qnmniinn 7nnQ \u 

Paqs af . <T  ̂

Groundwater Sampling 
Field Data Sheet 

Monitoring Well No. j£cT-Z Sampling Zone No. 47 Start Time /JZo 
Water Level In MP Casing: (start) (end). Technicians 

_DateII&JM 
_End Ti..._ _ 

Sampler Probe Preparation - See'sampling Plan Collection Botfe Preparation ̂ sSsfmpiing Plan 

Reld Determinations (Appearance, pH,S.C.,etc.) 

MXSAMPLELsam 
Oct 97 



I of / 

a H/estbâ  Piezometric Pressures/Levels 
Field Data and Calculation Sheet 

Datum:. 

Elev. Ground Sfc:_ 
Height MP Casing 
above Ground Sfc:_ 
Elev. top of 
MP Casing: 
Reference Elev. 
Steel Casing: 

Pressure Probe Type: 

Serial No.:__ 

Client: Sxju^it/OtfJ 

.  Job No. :  00^  

- Date: 

Drillhole No.: 

S [<?€> 

Range: 0 to (^sia^kg/cm2 mHzO Location: 

Weather: (36 T*Casing Size/Type:. 4" 

Barometric Pressure:. Operator:. 

Ambient Reading (Pressure/Temperature/Time): Start _ /4ir 
P(almos) 

Rnish 

Depth to Mi Meas. 
Port Valve/rt) m 
From 
Log 

From 
Cable 

Elev. Meas. 
Port 

$). m 
Dp 

Fluid Pressure Readings 
flSsT? kg/cm' mHaO 

Inside 
Casing P(i) 

Outside 
Casing 

P(o) 

Inside 
Casing P(D 

Trans. 
Temp. °K^) 

Time, 
H:M:S 

Press. Head 
Outside Port, 

ft , m 
H - Pfp) - Ptetmosl 

Piez. Level 
Outside Port, 

ft , m 
D z - D p - H  

Comments 

ZH£" 247' 1" llin Hi-fi nil 

233 7X1' /Ob-ty J/t'St n.so 
(<e7~ fel 7" 7 $.Zl 71. vi lift 

m 1 / 1/ bi 11 bS-H lo,3S H.% 
21 M V' Is. S3 4S.SS IL& 

3443 ¥j.Tl iu$_ 

__*2_ 

see Operations Manual for explanation of calculation method 09/11/70 - MR 



s s H/estbay 
Instruments Inc./ 

•Project S wVwiS Lfrial 
Monitoring Well No. BCT-M 
Water Level In MP Casing: (start) 

Pane / of 

Groundwater Sampling 
Field Data Sheet 

Location BxeMo&l 
Sampling Zone No. ZVr start Time 

Date l/H/oo 

(end) Technicians 
Sampler Probe Preparation - See Sampling Plan Collection Bottle Preparation - See Sampling Plan 

End Time 
jmMLZ 
i - S^e Samoli 

MXSAMPLEisam 
Oct 97 



a a WesXoay 
Instruments Inc. 7 

•Project LerA? Location 
Monitorina Well No. ^CJTT^ </ Samnlinn 7nno Mn ^*7"7 ' o^7 

Page <A (0 

Groundwater Sampling 
Field Data Sheet 

_Date_ 
End Tim Monitoring Well No. J Sampling Zone No. ZZ77 Start Time 

Water Level In MP Casing: (start) (end). Technicians £&/M/S 
Sampler Probe Preparation - See Sampling Plan Collection Bottle Preparation-SieSar 

le 

Sampling Plan 

Field Determinations (Appearance, pH,S.C.,etc.) 

MXSAMPLEisam 
Oct 97 



WesVoay 
Instruments Inc.x 

•Project Souwo^ Lggfe>/ Location 
Monitorina Well No.tarr^ M- u Snmnlinn 7nno Mn i A.<9 ' o 

Paae S of 

Groundwater Sampling 
Field Data Sheet 

Monitoring Well No.gav 4 " Sampling Zone No. Jfe2/ 
Water Level In MP Casing: (start)_ (end) 

Start Time 
_Date I fa op 

End Time * 
water Level in MP Casing: (start) (end) Technicians AJKiS, / Eat 
Sampler Probe Preparation - See Sampling Plan Collection Bottle Preparation - See Sampling Plan 

Field Determinations (Appearance, pH,S.C.,etc.) 

MXSAMPLE£sam 
Oct 97 



f 
i 

Westbay 
Instruments Inc. / 

-Project S/u^Wf Location 

Page H of £ 

Groundwater Sampling 

Start Time 
Date iplod 

End Time Monitoring Well No.g£3V^ Sampling Zone No. 132' 
Water Level In MP Casing: (start) (end). Technicians MUX l&M 
Sampler Probe Preparation - See Sampling Plan Collection Bottle Preparation - Se6 Sami 

'•Hk 
Field Data Sheet 

Sampling Plan 

Reld Determinations (Appearance, pH,S.C.,etc.) 

MXSAMPLEiaam 
Oct 97 



M/estba/ 
Instruments Inc../ 

Paoe^^of fc3 

Groundwater Sampling 
Project Sf 1/ K*S Location 

Field Data Sheet 

Monitoring Well No. Sampling Zone No. %! ' 
Water Level In MP Casing: (start) (end) — 

Date ft 
Start Time 0*15 \ Oi C * «* 

Technicians 
Sampler Probe Preparation - See Sampling Plan Collection Bottle Preparation 

/WI'SNIT •• 38° F @ K-((g 

_End Time 

-Se^ Sampling Plan 

Run 
No. 

Surface Function Checks 

Activate 
Shoe 

Close 

Valve 
Check 

Vacuum 
Open 
Valve 

Evacuate 
Container 

Close 
Valve 

Position 
Sampler 
Locate port 
release arm 
land probe 

Sample Collection Checks 

Pressure 
in MP 

( ) 

Activate 
Shoe 

Pressure 
in Zone 

( ) 

Open 
Valve 

Final Zone 
Pressure 
( ) 

Close 
Valve 

Retract 
Shoe 

Pressure 
in MP 

( ) 

Volume 
Retrieved 
( ) 

Comments 

1 7 y y y / y y / 50.2? 7 £bn J YW iu dk*. 
z_ 
3 

y 

7 
7 
7 

y y y 
"7 

y y y 
V 

So.?! So.ZZ y y ML Ju y y y y HhU) Son ~7 5&ZV 7 

Reld Determinations (Appearance, pH,S.C.,etc.) 

Total 
Volume 

MXSAMPLEZsam 
Oct 97 



Pane £ of & 

Groundwater Sampling 
b b H/estba/ 

Instruments Inc./ 

Project Sum#«s (yc6h^ Location 
Monitoring Well No. Sampling Zone No. 
Water Level In MP Casing: (start) -— (end) . „ 
Sampler Probe Preparation - See Sampling Plan Collection Bottle Preparation - See Sampling Plan 

fanefetf-t: 

Field Data Sheet 

Start Time 0?5o 
Technicians 

Date 
End Time' 

ijs'/eo 

Run 
No. 

Surface Function Checks 

Activate 
Shoe 

Close 
Valve 

Check 
Vacuum 

Open 
Valve 

Evacuate 
Container 

Close 
Valve 

Position 
Sampler 
Locate port 
release arm 
land probe 

Sample Collection Checks 

Pressure 

in MP 
( ) 

Activate 
Shoe 

Pressure 
in Zone 

( ) 

Open 
Valve 

Final Zone 
Pressure 
( ) 

Close 
Valve 

Retract 
Shoe 

Pressure 
in MP 

( ) 

Volume 
Retrieved 
( ) 

Comments 

1 y / c/ "7 y y 

~T 
y 3)3! y 3$3Z y iU-

u 3 
3 

v/ / 
~7 

y 
"71 

y y :6je£_ y 
7 

y 3). 32 ~7 lu 
V 7 5£*l 33 y 3^ s mM. I u 

Total 
Volume 

Field Determinations (Appearance, pH,S.C.,etc.) 

MXSAMPLEZsam 
Oct 97 



Appendix E 



O'BRIEN 5 GERE 
ENGINEERS, INC. 

DRAFT 
Sullivan's Ledge Superfund Site 

Post-Construction Ground Water Monitoring 
Operable Unit One (OU-1) 

Volatile Organic Compound Data 

Sample ID 
Lab ID 
Sample Date 
SDGID 
Units 

Compound 
1,1,1-Trichloroethane 

1,2-Dichloropropane 

2-Hexanone 

ECJ-l 
N6920DL 
12/17/99 
4237 
ug/L 
148 ft. 

ECJ-l 
N6921DL 
12/17/99 
4237 
ug/L 
267 ft 

0.50 U 

05013 " 
052 J 

110 J 

-
0.50 U 

5.0 U 

situ 
10 u 
4?,' 
0.50 U 

950U 
i.ou 
950'|l 
oiou 
,uj,: 

1.0 UJ 

mp;< 
1.0 u 

1500 

• « -
050 U 

NOTES: U - not detected, J - estimated, R - unusable. 

0.50 U 

•. 950U 
0.50 U 

•• mi • 
0.1 J 

0.50 U 

5.0 U 

5.0D 
10 U 

:42 
0.50 U 

0,50 U 

1.0 U 

: 05913 
0.50 U 

,io 
1.0 UJ 

0,i5013 
1.0 U 

0,50 U 
130 

0.11 J 

Ea-i 
N6918DL 
12/18/99 
4237 
ug/L 
122 ft 

Ea-1 
N6916 
12/18/99 
4237 
ug/L 
62 ft 

ECJ-l 
N6917DL 
12/18/99 
4237 
ug/L 
72 ft 

ECJ-l 
N6915 
12/19/99 
4237 
ug/L 
37 ft 

0.50 U 

05913 
0.50 U 

040 U 
170 J 

a 
0.50 U 

10 U 

5.0 U 

5.0 U 

10U 

150 J 
0.50 U 

050 U 

1.0 U 

040U 
0.50 U 

U 
1.0 UJ 

050 U 
1.0 U 

040 U 
2000 

It? t? 
0.91 

0.50 U 

050U 
0.50 U 

050U 
86 J 

U 
0.50 U 

iou 
5.0 U 

5.0 U 

10 U 

96J 

0.50 U 

950U 

1.0 U 

050U 

0.50 U 

7,6 
1.0 UJ 

050U 

1.0 U 

050U 

260 J 

2,01) 
2.9 

0.50 U 

059U 
43 

040 a 
480 J 

15 
0.50 U 

tot* 
5.0 U 

50 K 
10 U 

1401 

0.50 U 

050U 

1.0 U 

04913 
0.50 U 

12 • 
1.0 UJ 

04013 
1.0 U 

0501) 
1900 

10t3 
1.8 

2.5 U 

••• uxs . 
25 U 

•• 15 J 
31 

••-,;;.oo0^ 
25 U 

SOU 

25 U 
25 U 
50 U 

: 30 

2.5 U 

.. -25U. 
5.0 U 

2513 
2.5 U 

5.0 UJ 

MP-
5.0U 

. 241) 

23 

0.90 J 

ECJ-2 
N7526 
01/03/00 
4345 
ug/L 
117ft 

500 U 

50013 
500 U 

50013 
500 U 

50013 
500 U 

100001) 
' 5000 U 

5000D 

10000U 

500 U 

500 U 

500 U 

1000 U 

500 U 
500 U 

500 U 
1000 UJ 

500U . 
1000 U 

509 U 

1400 

2000 U 

500 U 

ECJ-2 
N7528 
01/03/00 
4345 
ug/L 
47 ft 

50 U 

sou 

Page 1 of 5 

DM Printed: OJ/24/OO1WJJ7 BernhcMMSOMOSUSMFDATADBF FXPPUC HMJoaeonrABiBPOXP 

FUe Number 5509J0O5 



O'BMEN 5 GERE 
ENGINEERS. INC. 

DRAFT 
Sullivan's Ledge Superfund Site 

Post-Construction Ground Water Monitoring 
Operable Unit One (OU-1) 

Volatile Organic Compound Data 

Sample ID ECJ-1 - ECJ-1 ECJ-1 
LabID N6920DL N6921DL N6918DL 
Sample Date 12/17/99 12/17/99 12/18/99 
SDGID 4237 4237 4237 
Units ug/L ug/L ug/L 

148 ft 267 ft 122 ft 
Compound 
Tetrachloroethene 

Xylene (total) 

cls-l,3-Dichloropropylene 

tians-l,3-Dlchloropropene 

0.50 U 

w* 
3.6 
3400.. 
14 

31090'. 
0.50 U 

2903. 
0.50 U 

0.50 U 

42' 
3.8 

•U 
1.6 
13 _ 
0.50U 

"•16 

0.50 U 

ECJ-1 
N6916 
12/18/99 
4237 
ug/L 
62 ft 

ECJ-1 
N6917DL 
12/18/99 
4237 
ug/L 
72 ft 

0.50 U 

1100 
11 

0100 
46 

62000 
0.50 U 

3201 
0.50 U 

0.50 U 

1201 
92 

.13000 
21 

S70D0 

0.50 U 

3401 

0.50 U 

3.1 

3601 
19000 

2700 
72 

120000 
0.50 U 

620J 

0.50 U 

ECJ-1 
N6915 
12/19/99 
4237 
ug/L 
37 ft 

2.5 U 

23. 
92 

460, 
3.0 

2.5 U 

8.8 
2.5 U 

ECJ-2 
N7526 
01/03/00 
4345 
ug/L 
117ft 

500 U 

1600 
500 U 

8t00 

500 U 

44000 
1000 U 

2801 
500 U 

ECJ-2 
N7528 
01/03/00 
4345 
ug/L 
47 ft. 

50U 

NOTES: U -not detected, J- estimated, R- unusable. 

httMaM: 02/24/00 11:05:37 mKHMSOMOSOBMnMTAJSF nvnc NMS0900RTABLBPUXP 

Page 1 of 5 CONTINUED 
FUaNuaba; 5509.005 



O'BRIEN 6 GERE 
ENGINEERS, INC. 

DRAFT 
Sullivan's Ledge Superfund Site 

Post-Construction Ground Water Monitoring 
Operable Unit One (OU-1) 

Volatile Organic Compound Data 

Sample ID 
Lab ID 
Sample Date 
SDGID 
Units 

ECJ-2 
N7527 
01/03/00 
4345 
ug/L 
82 ft 

ECJ-2 
N6951DL 
12/19/99 
4249 
ug/L 
187 ft 

Compound 
1.1.1-Trlchloroethane 

1.1.2-Trichloroethane 
pj"-";-

1.1-Dlchloroethene 
... 
. 

1.2-Dichloropropane 

Bromodichloromethane 
' ' * • 

Chlorometbane 

Ethylbenzene 

Styrene 

120 U 

120 U 

I20'*K. 
120 U • 

4W.. 
120 U 

2Ŝ ;D 
1200 U 

M&iF 
2500 U 

m.\ • 

120 U 

&8U 
250 U 

120 U: 
120 U 

W% " 

250 UJ 

• 

250 U 

• 

1000 u 
$08jf: 
120 U 

5.0 U 

5,0 U 
5.0 U 

J.8.1 

5.0 U 

5.0 U 

1Q0U 
50 U 

SOU . 

100 U 

%l 
5.0 U 

S.GU 
10 U 

Mtf 
5.0U 

... tef 
10 UJ 

10 u 
,S,8U 

170 

••/aoij 
5.0 U 

ECJ-2 
N6952 
12/20/99 
4249 
ug/L 
152 ft 

5.0 U 

58 U 
5.0 U 

tu 
5.0 U 

2.61 
5.0 U 

toota 
50 U 

50 U 

100 U 

20 
5.0 U 

5.0 U 

10 U 

58U 

5.0 U 

s,ou 
10 UJ 

s-otf 
10 u 
5,0 tl 
64 

281? 
5.0 U 

ECJ-4 
N7532 
01/04/00 
4345 
ug/L 
132 ft 

0.50 U 

0,50U 
0.50 U 

0,50 U 
0.50 U 

0.50 U 
0.50 U 

10UJ 
5.0 UJ 

5.0 U 

10 U 

0.58 U 

0.50 U 

0.58 U 
1.0 U 

0.50 U 
0.50 U 

0,50U 
1.0 U 

0.50D 
1.0 U 

0,58 U 
020 J 

2.8 U 

0.47 J 

ECJ-4 
N7531 
01/04/00 
4345 
ug/L 
162 ft 

0.50 U 

080U 
0.50 U 

8-500 

0.50 U 
8-13 3 . 
0.50 U 

10 UJ 
5.0 UJ 

58 tl 

3.5 J 

883 

0.50 U 

8.50 U 

1.0 U 

0.50 D 

0.50 U 

0.61 
1.0 U 

0.50 U 
1.0 U 

0.50 U 
2.4 

0.42 J 

6.1 

ECJ-4 
N7530 
01/04/00 
4345 
ug/L 
227 ft 

0.50 U 

ttSOU 
0.50 U 

0,50 U 

0.50 U 

8J6U 
0.50 U 

5.0 U 

5.6U 

10U 

0.50 U 
0.50 U 

0.58 U 

1.0 U 

084 
0.50 U 

1,6 
1.0 UJ 

LOU 

0,58U 
1.8 

2J8U 
0.50 U 

ECJ-4 
N7529 
01/04/00 
4345 
ug/L 
245 ft 

0.50 U 

0-50 U 

0.50 U 

0-50 U 
0.50 U 

0.50 U 
0.50 U 

18 U 

5.0 U 

5.8 U 
10U 

8.50 U 

0.50 U 

8.50 U 

1.0 U 

8,35 
0.50 U 

8,15 J 

1.0 UJ 

6,58 U 
1.0U 

6,50 U 

7.0 

2.8 U 

1.8 

ECJ-4 
N7607 
01/05/00 
4357 
ug/L 
62 ft 

5.0U 

i b u  
v. «?.• v • v • -v:*- •• >V6>: 

050 U 

NOTES: U -not detected, J- estimated, R- unusable. 

Page 2 of 5 

)•» fraud: O2/2U0O 13:0337 
OerncNMS0900SUnMFDATAJ>BF 
VXFFBK HMS0900KTABLEHUXr 

File Number SS09MS 



DRAFT 
O'BRIEN 5 GERE Sullivan's Ledge Superfund Site 

ENGINEERS, INC. Post-Construction Ground Water Monitoring 
Operable Unit One (OU-1) 

Volatile Organic Compound Data 

Compound 

Sample ID ECJ-2 ECJ-2 ECJ-2 ECJ-4 ECJ-4 ECJ-4 ECJ-4 
LabID N7527 N6951DL N6952 N7532 N7531 N7530 N7529 
Sample Date 01/03/00 12/19/99 12/20/99 01/04/00 01/04/00 01/04/00 01/04/00 
SDG ID 4345 4249 4249 4345 4345 4345 4345 
Units ug/L ug/L ug/L ug/L ug/L ug/L ug/L 

82ft 187ft 152ft 132ft 162ft 227ft 245ft 

Tetrachloroethene 

Trlchloroethene 

Xylene (total) 

cis-l,3-DichloropropyIene 

120 U 

949..':, 
120 U 

14000 

120 U 

m |v 
120 U 

120 U 

£ - \  

Ji®»-

5.0 U 

. J8ft 
1.8 J 

1500 

5.0 U 

1700 
5.0 U 

25 
5.0 U 

5.0 U 

54 

2.9 J 

too 
5.0 U 

140 
5.0U 

14 
5.0 U 

0.50 U 

0501. 
0.50 U 

0,411 
0.50 U 

0531 
0.50 U 

0,50 U 
0.50 U 

0.50 U 

0,77 

0.50 U 

1,7 
0.12 J 

0501 
0.50 U 

oiou 
0.50 U 

0.50 U 

0,$4 . . 
0.19 J 

'15 
0.50 U 

'""050 • 
0.50 U 

:o;50U 
0.50 U 

0.50 U 

0,68 
0.50 U 

3.9 
0.50 U 

t,0 
0.50 U 

0,50 tl 
0.50 U 

ECI-4 
N7607 
01/05/00 
4357 

ft 

050 U 

•••f: 

NOTES: u • not detected, J - estimated, R • unusable. 

)u Printed: 0204/00 13:03:17 
D8FFDcHAS50900S\TEMFDATAJ)BF rxprur NMSoneRTABtsnmr 

Page 2 of 5 CONTINUED 
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O'BRIEN 5 BERE 
ENGINEERS, INC. 

LlRAr i 
Sullivan's Ledge Superfund Site 

Post-Construction Ground Water Monitoring 
Operable Unit One (OU-1) 

Volatile Organic Compound Data 

Sample ID 
Lab ID 
Sample Date 
SDGID 
Units 

ECJ-4 
N7606 
01/05/00 
4357 
ug/L 
87 ft 

GCA-1 
N5441 
11/18/99 
3958 
ug/L 

MW-12 
N5440 
11/18/99 
3958 
ug/L 

MW-13 
N5502DL 
11/17/99 
3970 
ug/L 

MW-13A 
N5501 
11/17/99 
3970 
ug/L 

MW-14 
N5159 
11/12/99 
3903 
ug/L 

Compound 

MW-15 
N5065 
11/10/99 
3886 
ug/L 

MW-16 
N5063 
11/11/99 
3886 
ug/L 

1.1.1-Trkhloroethane 
•Kfta^iocftanc w!.%: •• 

1.1.2-Trichloroethane 

1,1-Diehloroethene 
:'J jiES'L, 

1 ,2-Dlchloropropane 

Acetone 

Bfomodlchloromethane 

0.50 U 

OSG.U . 
0.50 U 

GSGU 
0.50 U 

050.U 
0.50 U 

10U. 
5.0 U 

SOU 
10U 

85BU 
0.50 U 

OSOU 
i.ou 
O50B 
0.50 U 

1.0 UJ 

05GU 

1.0 u 
0#1 
0.50 U 

• ^9 
0.50 U 

50 U 

SOB 
50 U 

SOU 
18 J 

SOU 
50 U 

1Q0QU 

500 U 

500 tl 

1000 U 

m 
50 U 

,5GU 
100 U 

SOU 

50 U 

. . . $» •  
100 UJ 

SOU 
ioou 
SOU 
93 

200 U 
50 U 

1.0 U 

LOU 
I.OU 

0-40 J 
LOU 

LOU 

1.0 U 

SOU 
10 U 

10U 
20 U 

61 
1.0 U 

LOU 

2.0 U 

LOU 

l.OU 

37 
2.0 UJ 

LOU 
2.0 U 

LOU 
l.OU 

49U 
l.OU 

0.50 U 

0,50 U 
0.50 U 

0,50 U 
4.4 

0,50 U 
0.50 U 

10U 
5.0 U 

5.0 U 
10 U 

2.9 

0.50 U 

0.50 U 
LOU 

0<50 U 
0.50 U 

19 
1.0 UJ 

050U 
LOU 

, 050U 
3.4 

2.0 U 

0.50 U 

0.50 U 

050U 
0.50 U 

050 U 
0.50 U 
050 U 
0.50 U 

10 U 

5.0 U 
SJQB 

10U 

0,65 

0.50 U 

050 U 

1.0U 

050 U 
0.50 U 

L7 
1.0 UJ 

050U 
LOU 

050 U 
0.50 U 

2.0 U 
0.50 U 

25 U 

• 25 U 
25 U 

^5U' ' 
25 U 

2SU 
25 U 

SOOU 
250 U 

250U 
500 U 

570 
25 U 

25U 
50 U 

25 u 
25 U 

•45. 
50 U 

2513 
50 U 
2513 
25 U 

10GB 

25 U 

0.50 U 

0.50 U 
0.50 U 

O.W J. 
0.50 U 
050U 
0.50 U 

10U 
5.0 U 

5.0 U 

10 U 

11 
0.50 U 

O.50U 

1.0 UJ 

0,50 U 
0.50 U 

3,0 
l.OU 

0,50 U 
l.OU 

0,50 U 
0.50 U 

2.0 U 

0.50 U 

050 U 

050 U 

030 U 

'̂ SP 

NOTES: U - not detected, J - estimated, R - unusable. 

taiMMetf: 02/M00 11:0137 t»r rnc nasjo90os\temtdataj3bf rxrrihc MMSoMosffABuriLFxr 
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O'BRIEN 5 GERE 
ENGINEERS, INC. 

DRAFT 
Sullivan's Ledge Superfund Site 

Post-Construction Ground Water Monitoring 
Operable Unit One (OU-1) 

Volatile Organic Compound Data 

Sample ID 
Lab ID 
Sample Date 
SDGID 
Units 

Compound 

ECJ-4 
N7606 
01/05/00 
4357 
ug/L 
87 ft 

GCA-1 
N5441 
11/18/99 
3958 
ug/L 

MW-12 
N5440 
11/18/99 
3958 
ug/L 

MW-I3 
N5502DL 
11/17/99 
3970 
ug/L 

MW-13A 
N5501 
11/17/99 
3970 
ug/L 

MW-14 
N5159 
11/12/99 
3903 
ug/L 

MW-15 
N5065 
11/10/99 
3886 
ug/L 

MW-16 
N5063 
11/11/99 
3886 
ug/L 

Tetrachloroethene 

Trichloroethene 

Xylene (total) 

ci»-l,3"Dlchloropropylene 

tnuu-13-Dlchloropropene 

0.50 U 

9.2&T 
0:50 U 

MW: 
0.50U 

0.50 U 

0.50 U 

SOU 
•74. 
160 

59 

iiooo 
50 U 

52.. 
50 U 

1.0U 

mi 
1.0U 

2.0 u 
5.4 

LOU 
LOU 

LOU 
LOU 

0.50 U 

12 
18 

no 
026 J 

840 
0.50 U 

9,5 
0.50 U 

0.50 U 

049 J 
0.17 J 

tl 
0.50 U 

15 
0.50 U 

0223 
0.50 U 

25 U 

2 5U 
25 U 

50U... 
6.5 J 

3W ' 
25 U 

25U 
25 U 

0.50 U 

9.50 U 
0.50 U 

LOU 
0.50 U 

9241 
0.50 U 

9,50 U 
0.50 U 

020 U 

039 j 

NOTES: U - not detected, J - estimated, R - unusable. 

Mated: 0104/00 11.-01:17 DBFnheMAS509005VRMFDATAl»F rxpnc NMJOOOOSWABLBHUW 
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DRAFT 
O'BRIEN 6 GERE Sullivan's Ledge Superfund Site 

ENGINEERS, INC. Post-Construction Ground Water Monitoring 
Operable Unit One (OU-1) 

Volatile Organic Compound Data 

Sample ID 
Lab ID 
Sample Date 
SDOID 
Units 

Compound 
1,1,1-Trichloroethane 

«;> xv-.'> 

1,1,2-Trichloroethane 

1,1-Dlehloroethene 

I ,2-Dlchloropropanc 

Bromodlchloromethane 

w 

Stymie 

MW-17 
N5442 
11/18/99 
3958 
ug/L 

040 U 

059U 
04bu 

fc&U •: 

0.50 U 

04iU 
oiou 
83'lr / s • 

5.0 U 

s.0ii: 
10 u 
oiou 
040U 

9.50M" 
1.0 U 

0,50 U 
0.50 U 
0,50 y 
1.0 UJ 

oiou 
1.0 u 

oiou 

050U 

MW-2 
N5161 
11/12/99 
3903 
ug/L 

25 U 

25U 
25 U 

25U 
25 U 

25U 
25 U 

5Q0U 
250 U 

mn 
500 U 

• 

25 U 

. 35 U 

50 U 

25U 
25 U 

110 
50 U 

•25U 
50 U 

:-25U 

25 U 

:409u 
25 U 

MW-22A 
N5500 
11/17/99 
3970 
ug/L 

12 U 

12V 
12 U 

ttV 
12 U 

toV 
12 U 

250U 
120 U 

120XJ 

250 U 

670 

12 U 

12U 
25 U 

12 U 

12 U 

42 
25 U 

12 tl 
25 UJ 

12U 
190 

50.0 
12 U 

MW-24 
N5064DL 
11/11/99 
3886 
ug/L 

0.50 U 

049U 
030 J 
0.50 O 
1.1 

0.50 O 
0.50 U 

100 
5.0 U 

1,51 
10U 

3100 

0.50 U 

S.50O 
1.0 UJ 

0.50 O 
0.50 U 
95 
11 

0,500 
1.0 U 

0,500 
3.1 

2.0 U 

0.50 U 

MW-4 
N5288 
11/15/99 
3930 
ug/L 

0.50 U 

0400 
0.50 U 

042 
22 
0451 
0.50 U 

10U 
5.0 U 

5DO 
10U 

92 
0.50 U 

040 U 

1.0 U 

040 U 
0.50 U 

0400 
1.0 U 

0500 
1.0 U 

0.50O 
041J 

2.0 0 
0.50 U 

MW-4A 
N5289 
11/15/99 
3930 
ug/L 

0.50 U 

959U 
040 U 

' oio u 
0.50 U 

0400 
0.50 U 

10U . 
5.0 U 

5.00 
10U 

0400 
0.50 U 

0400 
1.0 u 
040U 
0.50 U 

0,50 0 
1.0 U 

.0,500 
1.0U 

..0,500 
0.50 U 

0.50 U 

MW-5 
N5292 
11/16/99 
3930 
ug/L 

0.50 U 

0,50 U 
0.50 U 

0490 
0.50 U 

040tl 
0.50 U 

10U 
5.0 U 

5.0 U 
10 U 

0.50 U 

0.50 U 

0.50 U 

1.0 U 

0,50 U 
0.50 U 

0,50 U 

1.0 U 

040 U 
1.0 U 

0.50 U 
0.50 U 

2.0U 
0.50 U 

MW-5A 
N5293 
11/16/99 
3930 
ug/L 

050 U 

040 U 

1.0U 
•. \ •••. WW 

040 U 

,040, 
040 U 

040 U 

NOTES: U -not detected, J- estimated, R- unusable. 

SET M/MAX)11:0337 
DnrrthcNMSOgoOSVIBMrDATADBF 
rone KUsoMosvrABLE?iurxr 
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O'BMEN S GERE 
ENGINEERS, INC. 

DRAFT 
Sullivan's Ledge Superfund Site 

Post-Construction Ground Water Monitoring 
Operable Unit One (OU-1) 

Volatile Organic Compound Data 

Sample ID MW-17 MW-2 MW-22A 
Lab ID N5442 N5161 N5500 
Sample Date 11/18/99 11/12/99 11/17/99 
SDGID 3958 3903 3970 
Units ug/L ug/L ug/L 

MW-24 
N5064DL 
11/11/99 
3886 
ug/L 

MW-4 
N5288 
11/15/99 
3930 
ug/L 

MW-4A 
N5289 
11/15/99 
3930 
ug/L 

Compound 

MW-5 
N5292 
11/16/99 
3930 
ug/L 

MW-5A 
N5293 
11/16/99 
3930 
ug/L 

Tetrachloroethene 

wMmmm-
Trichloroethene 

Kite.. 

trans-1,3-Dichloropropene 

0.50 U 

0,8011 
26 
1,011 
0.50 U 

2,1 
0.50 U 

05011 
0.50 U 

25 U 

28U 
1700 

180 
25 U 

1400 
25 U 

181 
25 U 

12 U 

240 
12 U 

251* 
640 

1211 
12 U 

1211 
12 U 

0.111 
5,0 
300 

931 
73 

210 
0.50 U 

10 
0.50 U 

0.50 U 

0,171 
800 

30 
031 J 

420 
0.50 U 

90 
0.50 U 

0.50 U 

00? 
0.50 U 

10 U 
0.50 U 
U< 
0.50 U 

050U 
0.50 U 

0.50 U 

45011 
0.50 U 

10U 
0.50 U 

0,5011 

0.50 U 

0,5011 

0.50 U 

030 U 

030 U 

NOTES: U-notdetected, J-estimated,R-unusable. 

Page 4 of 5 CONTINUED 
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DRAFT 
O'BMEN S GERE Sullivan's Ledge Superfund Site 

ENGINEERS, INC. Post-Construction Ground Water Monitoring 
Operable Unit One (OU-1) 

Volatile Organic Compound Data 

Sample ID 
Lab ID 
Sample Date 
SDGID 
Units 

Compound 
1,1,1-Trichloroethane 

1,1,2-Trichloroethane 

1,1-Dlchloroethene 

MW-6 
NS503 
11/17/99 
3970 
ug/L 

MW-6A 
N5294 
11/16/99 
3930 
ug/L 

Styrene 

0.50 U 

. ' 
0.50 U 

fcSW* • 
13 

or;:, 
0.50 U 

5.0 u 

M:U . 
10 u 
25cr 
0.50 U 

1.0 u 
0$'v .. 
0.50U 

*o--v 
8.0 J 

0,50V 
1.0 U 

0,50 V 
10 

0.50 U 

0.50 U 

. 0,50 V 
0.50 U 

0:96 
43 

0300 
0.50 U 

JOV 
5.0 U 

5,0 U 
10 U 

30... 
0.50 U 

:: .̂ 0;U • 
1.0 u 

;0>50U 
0.50 U 

m 
11 

osou 
1.0 u 
&50U 
0.11 J 

2.0 V 
0.50 U 

MW-8 
N5290 
11/15/99 
3930 
ug/L 

0.50 U 

mv 
0.50 U 

040 U 
0.50 U 
0.50 V 
0.50 U 

lOtl 
5.0 U 

5.0 V 
10U 

W V 
0.50 U 

0300. 
1.0 U 

03$ U 
0.50 U 

030 V 
1.0 U 

0*50 U 
1.0 U 

0.50 O 
0.50 U 

10» 
0.50 U 

MW-8A 
N5291 
11/15/99 
3930 
ug/L 

0.50 U 

030U 
0.50 U 
Q30U 
0.50 U 

030V 
0.50 U 

JOV 
5.0 U 

5.0 U 

10U 

0,50 V 
0.50 U 

0.50V 
1.0 U 

0,50V 
0.50 U 

0,50V 
1.0 U 

0,50 V 
1.0 U 

0,50V 
0.50 U 

2.0V 
0.50 U 

4&wm 

• » : v:s 

NOTES: U • not detected, J • estimated, R - unusable. 

5Sf 02/24/00 11:03:37 MrncNSSSOMOSOEMPDATADBF fXPniK NMSowosvrAsunLFXP 
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DRAFT 
Q»nn||=m g GERE Sullivan's Ledge Superfund Site 

ENGINEERS, INC. Post-Construction Ground Water Monitoring 
Operable Unit One (OU-1) 

Volatile Organic Compound Data 

Sample ID MW-6 
LabID N5503 
Sample Date 11/17/99 
SDGID 3970 
Units ug/L 

Compound 
Tetrachloroethene 

Tricfaloroethene 

cb-l,3-Dlchloropropylene 

trans-l,3-DichloTopropene 

p&s:?:;4;.4.v.c?: 

0.50 U 

9,8 
53 J 

7X0 
13 

0.50 U 

*$$•; 
030 U 

MW-6A 
N5294 
11/16/99 
3930 
ug/L 

0.50 U 

1.6 
30 
480 

1.1 

1200 
0.50 U 

16 : 
030 U 

MW-8 
N5290 
11/15/99 
3930 
ug/L 

0.50 U 

630 D 
0.50 U 

1.011 
0.50 U 

030 D 
0.50 U 

03011 
0.50 U 

MW-8A 
N5291 
11/15/99 
3930 
ug/L 

0.50 U 

03011 
0.50 U 

LOU 
0.50 U 

03011 
0.50 U 

03011 
0.50 U 

NOTES: U - not detected, J - estimated, R - unusable. 

fefeMuad: O2/2V0O 1JCJJ7 
BBrncNASSONOSUBMFDATAUBP 
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MM O'BRIEN 5 GERE 
™ ENGINEERS, INC. 

Sample ID 
Lab ID 
Sample Date 
SDGID 
Units 

Compound 

v..--

mm,-

I'H. *>•'• ' 

W -̂

Sxlx .• eff v • 

NOTES: 

!• :"x:7:''$: 

••v. 

'* \ . v; • :7: ». * 

hi» Mated:* 
BBrnc rxpftiK 

Page of 
FUtMmiba: 



DRAFT 
O'BniEN S GERE Sullivan's Ledge Superfund Site 

ENGINEERS, INC. Post-Construction Ground Water Monitoring 
Operable Unit One (OU-1) 

Semivoiatile Organic Compound Data 

Sample ID 
Lab ID 
Sample Date 
SDGID 
Units 

ECJ-1 
N6920 
12/17/99 
4237 
ug/L 
148 ft. 

Compound 

ECJ-1 
N6921RE 
12/17/99 
4237 
ug/L 
267 ft 

Ea-1 
N6918 
12/18/99 
4237 
ug/L 
122 ft. 

EQ-I 
N6916 
12/18/99 
4237 
ug/L 
62 ft 

ECJ-1 
N6917 
12/18/99 
4237 
ug/L 
72 ft 

ECJ-1 
N6915 
12/19/99 
4237 
ug/L 
37 ft 

ECJ-2 
N7526 
01/03/00 
4345 
ug/L 
117 ft 

ECJ-2 
N7528 
01/03/00 
4345 
ug/L 
47 ft 

1£4-Trichloiobenzene 

2 '̂-oxybis(l-Chloropropane) 

2,4,6-Trichlorophenol mmm. 
2,4-DimethyIphenol 

•SV.*s • 

2-Chloronaphthalene 

2-Methylnaphthalene 

3,3-DichIorobenzidine 

4,64)iititix>-2-methylphenol 

4-Chloro-3-methylphenoI 

4-Chlorophenyl phenyl ether 

65 

• 

24 J 

7.4J 

11 UJ 

550 . 
11U 
no. 
11 u 
550 
11 U 
no 
11U 

II u 
11U 

SJ13. 
56 U 

uu:,; 
22U 

Up-
56 U 

110. 
11U 

no 
11 U 

11U 

JIU 
11 UJ 

595 
I IU  

550 
11 u 
no 
11 u 
550 
11 U 

no 
11 u 
NO 
11 u 
NO 
55 U 

110 
22 U 

'•'SSU' 
55 U 

11.0 
11 U 

TTU 
II U 

3.1 J 

5v9i 
18 J 

50 
10 UJ 

52UJ 
10 UJ 

1901 
10 UJ 

52 OJ 

10 U 

10O 
10 U 
10 OJ 

10U 

2.2 J 
52 U 
10OJ 
21 U 

520 
52 UJ 

IOO 

10 UJ 

10 O 
10 U 

74 

1&) 
21 J 

n 
ll UJ 

55 U 
ll U 

iiu 

n u 
55 O 

ll U 

NO 
n u 
UU 
ll u 
J J U  
55 U 

NO 
22U 

55 Y 
55 U 

HO 
ll U 

UU 
ll u 

90 

10J 
17 J 

9,81 
11 UJ 

540 
11 U 

110 
11 u 
54 0 

11 U 

1IO 

11 u 
no  
n u 
n o  
54 U 

n o  
22 U 

540 
54 U 

n o  
11 u 
n o  
u u 

12 

ISO 
6.0 J 

w 
10 UJ 

.5*0 
iou 
too 
10U 

520 
10 U 

190 
10U 

190 
10 U 

190 
52 U 

190 
21 U 

-520 
52 U 

.190 
10 U 

190 
10U 

11 u 
no 
11 u 
no 
11 u 
530 
II U 

no 
3.9 J 

R 
11 U 

no 
11 u 
no 
II u 
4,9 J 
53 U 

no 
21 UJ 

53 0 
53 UJ 

110 
11 U 

11U 
11 U 

UU 

it • .... .••••;. ••••.. v ..y;v:¥x-
UU 

UU 

. v.vXvR*. • y.w.-x-y 

UU 

53 U 

21 U 

53 UJ 

UU 
' i't-tirg 
uu 

NOTES: U - not detected, J - estimated, R - unusable. 
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DRAFT 
O'BRIEN G BERE Sullivan's Ledge Superfund Site 

ENGINEERS, INC. Post-Construction Ground Water Monitoring 
Operable Unit One (OU-1) 

Semivolatile Organic Compound Data 

Sample ID 
Lab ID 
Sample Date 
SDGID 
Units 

Compound 

ECJ-1 
N6920 
12/17/99 
4237 
ug/L 
148 ft 

ECJ-1 
N6921RE 
12/17/99 
4237 
ug/L 
267 ft 

ECJ-1 
N6918 
12/18/99 
4237 
ug/L 
122 ft 

ECJ-1 
N6916 
12/18/99 
4237 
ug/L 
62 ft 

ECJ-1 
N6917 
12/18/99 
4237 
ug/L 
72 ft 

ECJ-1 
N6915 
12/19/99 
4237 
ug/L 
37 ft 

ECJ-2 
N7526 
01/03/00 
4345 
ug/L 
117ft 

ECJ-2 
N7528 
01/03/00 
4345 
ug/L 
47 ft 

4-Methylphenol 

4-NItrophenol 

• 

Acenapbtfaylene 

ISteH' • 
Benzo(a)anthiacene 

Ben2o(b)fluoranthene 

BetooOOfluotanthene 

Dki-butyl phthalate 

DIbenzo(aJi)anthracene 

Fluoranthene 

Hexachlorobenzene 

Hexachlorocyclopentadiene 

11U 

S*U 
56 U 

NU 
11 U 
nu 
11 u 
l iu 
11 u 
UU 
11 u 
uu 
11 u 
II.TR, 
LIU 
uv 
II U 
u u: 
it u 
iw 
II U 
U.U 
liu 
ILUJ 
UU 

11 u 
•55.U 
55 U 

UU 
11U 

UU 
UU 

UU 
uu 
uu 
uu 
UU 
UU 

. UU 

UU 

• UU 
UU 

•••'•liu 
UU 

' UU 
UU 

UU 
uu 
rtui 
uu 

10 UJ 

52 U 
52 UJ 

10U 
10U 

TOU 
10 U 

10 U 
10U 

10U 
10U 

10U 

10U 

10 U 

10 U 

tou 
10 U 

tou 
2.7 J 

10 U 
10U 

tou 
10 u 
I0UJ 
10U 

UU 

55 U 
55 U 

UU 
UU 

UU 
UU 

UU 
UU 

UU 

u u 
11 u 
uu 
uu 
uu 
1J u 
uu 
uu 
uu 
uu 
u u 
UU 
UU 

UUJ  

uu 

uu 
54 U 
54 U 

UU 
UU 
UU 
UU 

UU 
UU 

UU 
UU 

UU 

uu 
liu 
uu 
uu 
uu 
uu 
3.7 J 

UU 
UU 

UU 
11 U 

UUJ 

11 u 

10 u 
. 52U 

52 U 

10U 
10U 

10U 
10 u 
HtU 
10 u 
H>U 
10 u 
UUJ 
10 u 
IOU 
10 u 

. iOU 
10 u 
JOU 
10 u 
10U 
10 u 
iW 
10 U 

10 U J 

10 u 

uu 
53U 
53 UJ 

UU 
11 U 

UU 
UUJ  

UU 
uu 
uu 
11 u 
11U3 

uu 
UUJ 

uu 
UUJ 
uu 
uu 
u u 
uu 
uu 
UU 
UU 

uu 
uu 

uu 

53 UJ 

-JSF 

UU 

UU 

UU 

UU 

UU 

mm® 
UUJ 

UU 

UU 

uu 

, 
UU 

NOTES: U - not detected, J - estimated, R - unusable. 

iMMaHd: 03/24/00 11:04:02 
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O'BRIEN S GERE 
ENGINEERS, INC. 

DRAFT 
Sullivan's Ledge Superfund Site 

Post-Construction Ground Water Monitoring 
Operable Unit One (OU-1) 

Semivolatile Organic Compound Data 

Sample ID 
Lab ID 
Sample Date 
SDGID 
Units 

Compound 

ECJ-1 
N6920 
12/17/99 
4237 
ug/L 
148 ft 

EQ-1 
N6921RE 
12/17/99 
4237 
ug/L 
267 ft 

ECJ-1 
N6918 
12/18/99 
4237 
ug/L 
122 ft 

ECJ-1 
N6916 
12/18/99 
4237 
ug/L 
62 ft. 

ECJ-1 
N6917 
12/18/99 
4237 
ug/L 
72 ft 

ECJ-1 
N6915 
12/19/99 
4237 
ug/L 
37 ft 

ECJ-2 
N7526 
01/03/00 
4345 
ug/L 
117ft 

ECJ-2 
N7528 
01/03/00 
434S 
ug/L 
47 ft 

Hexachloroethane 

ftWTvv. 
N-Nitrosodiphenylamine 

Nitrobenzene 

Pytene 

* 
Bis(2-chloroethyI)ether 

PA»AIAFTT^EHP> 

v* v 

11 u 
,UU 
ii'u 
UU 
uu 
63 J 
II U 
56U 
11U 
ILU 
11 U 
UU 
11U 

ILU 

II u 
11U 
UU 

UU 
11 u 
uu 
11 u 
550 
UU 

UU 
UU 

UU 
UU 

UU 

10 U 

1QU 
3.6 J 

toil 
10U 

15 
10U 

52 UJ 
10U 

10 UJ 
10U 

10U 
10U 

10U 

UU 

UU 
UU 

UU 
11 U 
3.83 
UU 

55 U 
UU 

I I U  
UU 

UU 
UU 

11 u 

UU 

UU 
6.9 J 

UU 
U U 

15 
11 U 

54 U 
11 U 

II U 
UU 

UU 
UU 

II U 

10 U 

m 
10 u 
t#U 
6.1 J 

&U 
10 U 

S2U 
10 u 
IFTU 
10 U 

IOU 

10 u 
IFTU 

UU 

UU 
UU 

UU 
11 U 

UU 
UU 

53 U 
UU 

UU 

UUJ 

UU 
II U 

UUJ 

UU 

t if  
i i u  

NOTES: U-not detected, J-estimated, R-unusable. 

IMPIIATTD: 0204M 13:04:02 
DOT FDc NASSOMOSVTEMTDATADBF 
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DRAFT 
D'BniFM G GERE Sullivan's Ledge Superfund Site 

ENGINEERS, INC. Post-Construction Ground Water Monitoring 
Operable Unit One (OU-1) 

Semivolatile Organic Compound Data 

2£'*oxybis(l-Chloropropane) 

ipi: • 
2,4/i-THchloiophenol 

2,4-Dlmethylphenol 

Sample ID 
Lab ID 
Sample Date 
SDGID 
Units 

Compound 
lAA-Trichtorobenzene 

8^?" • 
2,4-Dinitrotoluene 

2-ChloronaphthaIene 
xetttw-x-'-x-.v •. 

2-Methylnaphthalene 
•* 

4-Chloro-3-methylphenoI 
'St.: t 

•% /•!•/ • A ' • 

4-ChIorophenyl phenyl ether 

ECJ-2 
N7527 
01/03/00 
4345 
ug/L 
82 FT 

11U 

IL:C, 
221 
223'-.• 
11 U 

11U 

n« 
11 U 
R 
11 U 
nu .  
11 u 
It# : . 
11U 

up 
53 U 

up 
21 U 

S3P, 
53 UJ 

110 
11 u 
1 1 0 . .  
11U 

ECJ-2 
N6951 
12/19/99 
4249 
ug/L 
187 ft. 

10 U 

100 
10 U 

100 
10 UJ 

520 
10 U 

.101) 
10 u 
5211 
10 U 

10U 
10 u 
100 
10 u 
Uf 
52 U 

100 
21 U 

: S2U 
52 U • 

.100 
10 U 

100 
10 u 

Ea-2 
N6952 
12/20/99 
4249 
ug/L 
152 ft. 

12 U 

m 
12 U 

120 
12 UJ 

600 
12 U 

120 
12 U 

601) 
12 U 

12 U 

12 U 

12.0 
12 U 

m 
60 U 

I2D 
24 U 

m 
60 U 

12 0 

12 U 
121) 
12 U 

ECJ-4 
N7532 
01/04/00 
4345 
ug/L 
132 ft. 

10U 

)O0 
10U 

ION 
10U 

510 
10U 

100 
10U 

R 
10 u 
IOU 

10U 

IOU 

10U 

JOU 
51 U 

101> 
20 U 

511) 
51 UJ 

101) 
10U 

10 D 
10U 

ECJ-4 
N7531RE 
01/04/00 
4345 
ug/L 
162 FT 

11 U 

1)0  
11 U 

til? 

n u 
R 
11U 

1)0  
11 u 
530 

11 U 

110 
11 u 
110 
110 
1) 0 
53 U 

110 
21 U 

530 
53 UJ 
110 
11 U 

110 
11 U 

ECJ-4 
N7530 
01/04/00 
4345 
ug/L 
227 ft 

11U 

110 
11U 

• 

11 u 
53'U' 
11U 

nu 
11 u 
K 
11U 

11.0 
11U 
ill} 
11 u 

• up 
53 U 

•110 
21 U 

\j53D 
53 UJ 

•. li;U 

iiu 
' 110 

11 U 

ECJ-4 
N7529 
01/04/00 
4345 
ug/L 
245 ft 

11U 

110 
11 U 

110 
UU 

530 
11 U 

110 
11 U 

R 

11 U 

110 
11 u 
110 
11 u 
110 
53 U 

110  
21 U 

530 
53 UJ 

J10 
11 U 

110  

11 U 

ECJ-4 
N7607 
01/05/00 
4357 
ug/L 
62 ft 

10 U 

•Ass.-s 

100 

10 u 
J0j:0;-'v.- ..i.:-.... ŷ s.. 
10 u 

10 u 

10U 
X!-. .-.X- & 

10 u 

10 u 

52 U 

21 U 
••• • .v. /.• :•••.•: :• •:»««« 

52 U 

10 U 

10 u 

NOTES: U . not detected, J • estimated, R - unusable. 

DNTE PRINTED: 0204/00 11:04:02 
oer ro« KM509OO5\TBMPDA.TAJ>BF 
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DRAFT 
O'BRIEN 6 GERE Sullivan's Ledge Superfund Site 

ENGINEERS, INC. Post-Construction Ground Water Monitoring 
Operable Unit One (OU-1) 

Semivolatile Organic Compound Data 

Compound 
4-Methylphenol 

4-Nitrophenol 

Acenaphthylene 

Benzo(a)anthracene 

Benzo(b)fIuoranthene 

Benzo(k)fluoren îiene 

SSSKSSSFS 
Dibenzo(aJi)anthracene 

Sample ID ECJ-2 EO-2 
Lab ID N7527 N6951 
Sample Date 01/03/00 12/19/99 
SDG ID 4345 4249 
Units ug/L ug/L 

82 ft 187 ft 

Fluoranthene 

Hexachloroberaene 

Hexachlorocyclo^enmdiene 

11 U 
m U 
53 UJ 

UTI 
11 U 
u u  
11U 

n u  
11 u 
littr 
11 u 
u y  
n u 
I I V  
11 u 
UU 
11 UJ 

u u 
uu 
11 u 
J ID 
11 u 
UU 
I1U 

10 u 
52U 
52 U 

10U 
10 U 

10D 
10 U 

l&U 
10U 

10U 
10U 

10U 
10 U 

1GU 

10 U 

10U 
10 U 

UFU 
10 U 

10U 
10U 
uui 
10 u 
10.U 
10 U 

ECJ-2 
N6952 
12/20/99 
4249 
ug/L 
152 ft 

12 U 

60U 
60 U 

m 
12 U 

UU 
12 U 
UU 
12 U 

12U 

12 U 

12 U 

12 U 

12U 

12 U 

12U 
12 U 

"m 
12 U 

12 U 
12 U 

12 U 
12 U 

12 U 
12 U 

Ea-4 
N7532 
01/04/00 
4345 
ug/L 
132 ft 

10 U 

51V 
51 UJ 

M>U 
10 U 

TOIL 
10U 

1GU 
10U 

IOUJ 

10 u 
10 u 
10U 

IOU 
10U 

JOU 
10 UJ 

IOU 
10U 

HID 
10U 

IOU 
10 u 
1GU 
10 U 

EO-4 
N7531RE 
01/04/00 
4345 
ug/L 
162 ft 

3.5 J 

53 U 
53 UJ 

«U 
11 U 

11 tf 
11 u 
U U  
11 u 
111? 

11 u 
11U 
11 u 
11UJ 

11 u 
UU 
11U 

TIT! 
11 u 
UU 
11 U 

UU 
11 U 

LIT! 
11 U 

Ea-4 
N7530 
01/04/00 
4345 
ug/L 
227 ft 

UU 

53 U 
53 UJ 

U U  
11U 

itu 
11U 
UUJ 
11 UJ 

11 UJ 
11 UJ 

UU 
UU 
JLU 
11 u 
U SR 
11 UJ 

U U 
UU 

uu 
UU 

11D 
UU 

UU 
UU 

Ea-4 
N7529 
01/04/00 
4345 
ug/L 
245 ft 

UU 

53U 
53 UJ 

U U  
11 U 

UU 
11 U 

11 UJ 
11 UJ 

UUJ 

11 UJ 

UU 
u u 
UU 

UU 

UU 
UUJ 

UU 
UU 

UU 
u u 
UU 
UU 

UU 
UU 

Ea-4 
N7607 
01/05/00 
4357 
ug/L 
62 ft 

10 U 
"•••„% sA.A.-/.AVAV 

52 U 

10 U 

v ¥ "-: 

10 U 

10U 

•• . v5 £>> 

"I;:-

m. • 

10 u 

10U 

10 u 

te;:: 

10 u 

10 u 

10U 

10U 

• % • .vMA f >"AW 

10 u 

NOTES: U - not detected, J - estimated, R - unusable. 

Printed: 0104/00 11:04:02 
DBf rtlr HA5J0900SVIEMPDATADBF 
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DRAFT 
O'BRIEN 5 GERE Sullivan's Ledge Superfund Site 

ENGINEERS, INC. Post-Construction Ground Water Monitoring 
Operable Unit One (OU-1) 

Semivoiatiie Organic Compound Data 

Sample ID 
Lab ID 
Sample Date 
SDGID 
Units 

Compound 

ECJ-2 
N7527 
01/03/00 
4345 
ug/L 
82 FT 

ECJ-2 
N695I 
12/19/99 
4249 
ug/L 
187 ft 

ECJ-2 
N6952 
12/20/99 
4249 
ug/L 
152 ft 

ECJ-4 
N7532 
01/04/00 
4345 
ug/L 
132 ft 

ECJ-4 
N7531RE 
01/04/00 
4345 
ug/L 
162 ft 

ECJ-4 
N7530 
01/04/00 
4345 
ug/L 
227 ft 

ECJ-4 
N7529 
01/04/00 
4345 
ug/L 
245 ft 

ECJ-4 
N7607 
01/05/00 
4357 
ug/L 
62 ft 

Hexachloroethane 

N-Nitrosodiphenylamine 

Bls(2-chloioethyI)ether 
Iifei<&(BEHF} 

11 U 

11 u 
U'U. 
11 u 
110 
11 u 
»U 
11U 

110 
11U 

u u 

11 U 
UU 

10 u 
100 
10 u 
10.0-
10U 

iou 

iou 
m 
IOU 

iou 
10 u 
100 
10 u 
100 

12 U 

120 
12 U 

120 
12 U 

120 
12 U 

600 
12 U 

120 
12 U 

120 
12 U 

120 

10U 

10 U J 
10U 

io y 
10 u 
100 
10 U 

510 
10U 

IOU 
10U 

I0U 
10U 
JOU 

11 u 
H0 
11 U 

UU 
11U 

UU 
11 u 
530 

11 U 

110 
11 U 

110 
11U 

110 

11U 
U0J 
11U 
UU 
II U 

110 
11 U 
530 
11U 
110 
11 U 
UU 
11U 
uu 

I I  u  

110J 

11 U 

110 
11 U 

110 
uu 
330 
11 U 

110 
11 U 

UU 

u u 
UU 

10 u 

... •. . • .s.x •. 

10 U 

mmm 
10 u 

10 u 

iou 
IO0::: ' I  

10U 

100 
IOU 

100 

'** :-.v'-xwS ' •• .v - Xvlv- 'W 

• vwwx 

NOTES: u - not detected, J - estimated, R - unusable. 
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O'BRIEN S GERE 
ENGINEERS, INC. 

DRAFT 
Sullivan's Ledge Superfund Site 

Post-Construction Ground Water Monitoring 
Operable Unit One (OU-1) 

Semivolatile Organic Compound Data 

Sample ID 
Lab ID 
Sample Date 
SDGID 
Units 

ECJ-4 
N7606 
01/05/00 
4357 
ug/L 
87 ft. 

Compound 

GCA-1 
N5441RE 
11/18/99 
3958 
ug/L 

MW-12 
N5440 
11/18/99 
3958 
ug/L 

MW-13 
N5502 
11/17/99 
3970 
ug/L 

MW-13A 
N5501 
11/17/99 
3970 
ug/L 

MW-14 
N5159 
11/12/99 
3903 
ug/L 

MW-15 
N5065 
11/10/99 
3886 
ug/L 

MW-16 
N5063 
11/11/99 
3886 
ug/L 

1 ,2,4-Trichlorobenzene 

1.3-DichIorabenzene 

2£'-oxybis(l-Chloropropane) 

2A6-THcMorophenol 

2.4-Dlmethylphenol 

2,4-Dinftrotoluene 

4,6-Dinitn>-2-methyIphenol 

4-Chloro-3-methylphenol 

4-Chlorophenyl phenyl ether 

10 U 

WO 

10U 

10 u 
SIO 
10U 

wu. 
10 u 
5iO 

10U 

W.0 

10U 

WO 

10 u 
;wo . 
51 U 

WO 
20 U 

51.0. 

51 U 

WO. 
10 U 

WO 
10 u 

4.1 J 

•3JI 
12 J 

35 
11U 
530 
11U 
11.0 
11 U 

530 
11U 

NO 
29 

UU 
15 

NO 
53 U 

NO 
21 U 

530 

53 U 

no 
11U 

no 
u u 

10U 

too 
10 UJ 

5.91 
10U 

510 
10 U 

too 
10 U 

510 
10 U 

10 0 
8.6 J 
10 O 

10U 

WO 
51 U 

WO 
21 U 

510 
51 U 
WO 
10 U 

100 
10U 

10 U 

WO 
10 U 

wo 
10 u 
510 
10U 

WO 
10U 
510 

10 U 

WU 
10U 

WU 
10 U 

WO 
51 U 

WO 
20 U 

510 
51 U 

WO 
10 U 

WU 

10U 

10 U 

WO 
10U 

100 
10U 

520 
10U 

100 
10U 

520 

10U 

100 
10U 

10X1 
10U 

WO 
52 U 

WO 
21 U 

520 
52 U 

WO 
10U 

WO 
10 U 

10 U 

WO 
4.8 J 

' • IT.  • 
10 U 

:..52U' 
10 u 
;WO 
10U 

. 52.0 

10 u 
wo 
10 U 

WO 
10U 

,  wo 
52 U 

..#0 
21 U 

52 U 

WO 
10U 

. WU 
10 u 

11 u 
no 
11 u 
no 
11 u 
.530 

11 U 

no 
11 u 
53 0 

11 U 

no 
11 U 
no 
nu 
no 
53 U 

no 
21 U 

530 
53 U 

HO 
nu 
no 
nu 

nu 

11 u 

'.•Blllfli 
11 u 

11U 

nu 

nu 

53 U 

21 U 
y.y-y+ft 
::: 

53U 

nu 
4i 
11U 

NOTES: U -not detected, J- estimated, R- unusable. 
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DRAFT 
O'BRIEN Q GERE Sullivan's Ledge Superfund Site 

ENGINEERS, INC. Post-Construction Ground Water Monitoring 
Operable Unit One (OU-1) 

Semivolatile Organic Compound Data 

Compound 

Sample ID ECJ-4 
LablD N7606 
Sample Date 01/05/00 
SDGID 4357 
Units ug/L 

87 ft 

GCA-1 
N5441RE 
11/18/99 
3958 
ug/L 

MW-12 
N5440 
11/18/99 
3958 
ug/L 

MW-13 
N5502 
11/17/99 
3970 
ug/L 

MW-13A 
N5501 
11/17/99 
3970 
ug/L 

MW-14 
N5159 
11/12/99 
3903 
ug/L 

MW-15 
N5065 
11/10/99 
3886 
ug/L 

MW-16 
N5063 
11/11/99 
3886 
ug/L 

4-MethyIphenol 

4-Nitrophenol 

Acenaphthylene 

Benzo(a)anthracene 

Benzo(b)fluoranthene 

Bono(k)fluoratthene 

PIMLPA** 
Cart)azoic 

Di-n-butyl phthalate 

Dibenzo(aJi)anthracene 

Diethyl phthalate 

••vy. 

Hexachlorobenzene 

Hexachlorocyclopentadiene 

10 U 

SLU 
51U 

10U 

IOU 
10U 

IOU 
10 U 
ibu 
10 u 
IOU 
iou 
IOU 
10U 

IOU 
10U  

IOU 
10 u 
liHJ 
10 u 
iou 
10U 

IOU 
10U 

11 u 
53U 
53 U 

3.91 
11U 

I t U  
11 U 

LL'M 
11 UJ 
ITUJ 
11 UJ 

ITU 
11 U 

l iu 
11 u 
t iu 
11 UJ 

nu 
11 u 
IW 
11 u 
»u 
11 u 
n u j  
11 u 

10U  

5 I U  
51 U 

34 J 
10U 

IOU 
10 U 

TOU 
10U 

10 UJ 

10U 

toy 
IOU 

iou 
10U  

10U 
10 UJ 

JOU 
10U 

TO# 
10U 

10 ti 
10 u 
IOUJ 
10 u 

10U 

51U 
51 U 

IOU 
10U 
IOU 
10U 

IOU 
10 u 
IOU 
10U 

iou 
10U 

IOU 
10 u 
JOU 
10U 

iou 
10 U 

iou 
10 u 
10U 
10U 

IOU 
10 u 

10 u 
52 U 
52 U 

IOU 
10 U 

IOU 
10 u 
IOU 
IO U  
IOU 
IOU 

10 U 
IO U  

IOU 
10 u 
10 U 
IOU 

IOU 
IO U  

IOU 
IO U  

IOU 
IOU 

tou 
IO U  

10 U 

52U 
52 U 

2,8J 
10 U 
iou 
IOU 

IOU 
10 U 

19UI 
10 u 

, IOU 
IOU 

IOU 
10 u 
IOU 
IOU 
IOU 
10 u 
job 
I O U  

IOU 
10 u 
IOU 
10 u 

11 u 
33U 
53 U 

11U 
11 U 
I t U  
11 u 
liu 
11 u 
11 UJ 
l i u  
J I U  
11 u 
1 IU  

11 u 
11U 
11 UJ 

J I U  
11 u 
J I U  
11 u 
J I U  
l i u  
J I U  
11 u 

11U 

53 U 

11U 

wwm 
11 u 

11U 

l i u  

11 UJ 

~vJM 
11 u 

W* 
11U 

11 u 

11U 

NOTES: U - not detected, J - estimated, R - unusable. 
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O'BRIEN S GERE 
ENGINEERS, INC. 

DRAFT 
Sullivan's Ledge Superfund Site 

Post-Construction Ground Water Monitoring 
Operable Unit One (OU-1) 

Semivolatile Organic Compound Data 

Sample ID ECJ-4 
Lab ID N7606 
Sample Date 01/05/00 
SDGID 4357 
Units ug/L 

87 ft. 
Compound 
Hexachloroethane 

N-Nltrosodiphenylamine 

10U 

i<ui. 
10 u 

10U  

I<& ... 
10 u 
S1U 
10 u 
IMT . 
10U  

IW 
10 u 
IOY 

GCA-1 
N5441RE 
11/18/99 
3958 
ug/L 

11 U 
im 
11 u 
UU 
38 

100 
11 u 
53D 
11 U 

.5.71 

11 U 

11 U 
11 U 
ILL! 

MW-12 
N5440 
11/18/99 
3958 
ug/L 

10U 
TOUI 
10U 
10U 
10U 
Ail 
10 u 
SI ti 
10U 
3.7 J 
10U 
toy 
10U 
10 U 

MW-13 
N5502 
11/17/99 
3970 
ug/L 

10U 
IOU 
10U 
10U 
10U 
ion.  
10 u 
51U 
10U 
10 u 
10U 
MY 
10U 
10U 

MW-13A 
N5501 
11/17/99 
3970 
ug/L 

10U 
10 Xt 
10 U 
toy 
10U 
JOB 
10U 
52 0 
10U 
10 u 
10 u 
LOB 
10 U 
10 U 

MW-14 
N5159 
11/12/99 
3903 
ug/L 

10 U 

10 UJ 
10 U 

10U 
10 u 
40 . 
10 u 
52U 
10U 

27 
10 U 

IftU 

10U 

10U 

MW-15 
N5065 
11/10/99 
3886 
ug/L 

11 U 
UUJ 
11 u 
till 
8.8 J 
11U 
11 U 
53 U 
11 U 
11U 
11 u 
11U 
11 u 
11U 

MW-16 
N5063 
11/11/99 

.3886 
ug/L 

UU 

11 u 

•Mm®* 
UU 

UU 

UU 

UTL 
•  • :  

UU 

UU 
UU 

UU 

mm 

•• •••.... > 

NOTES: U - not detected, J - estimated, R - unusable. 
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O'BRIEN S GERE 
ENGINEERS, INC. 

DRAFT 
Sullivan's Ledge Superfund Site 

Post-Construction Ground Water Monitoring 
Operable Unit One (OU-1) 

Semivolatile Organic Compound Data 

Sample ID 
Lab ID 
Sample Date 
SDGID 
Units 

Compound 
1,2,4-ltichlorobcnzene 

2£'-oxybis(l-CWoropropanc) 

2,4,6-TrlchIorophenol 

WKJMSV ' •• • 
2,4-DimethyIphenol 

2,4-Dlnitrotoluene 

2-MethylnaphthaIene 

2-NItroanlline 

3,3-DlehIorobenzldine 

4,64Dinltro-2-™rthylphenol 

".•xwxSw. •* 
4-Chloro-3-methylphenol 

4-Chlorophenyl phenyl ether 

MW-17 
N5442RE 
11/18/99 
3958 
ug/L 

I0U  

I<#1 
10 UJ 
T<W 
10 U 

521# 

10U  

MKT 
10U 

52U 

10U 

IFTU. 
10 U 

IOU 
10U  

m 
52 U 

H>» 
21 U 

szv 
52 U 

IOIJ 
10 u 
Hit# 

10 U 

MW-2 
N5161 
11/12/99 
3903 
ug/L 

53 

2,6# 
20 

59 

10 U 

J tU 
10 u 
169 
10 U 

SHU 
10 U 

. 101# 
10 U 

toy 
10 u 
tot# 
51 U 

tot# 
20 U 

3tt# 
51 U 

10t# 
10U 

101# 
10 U 

MW-22A 
N5500DL 
11/17/99 
3970 
ug/L 

11 U 
l i t#  
43 J 

12 
63 

531# 
11U  

l i t #  

140 

53 U 

11 U 
IIV 
270 

11U 
100 

36 
53 U 

t i t #  
21 U 

53 U 
53 U 

t i t #  
11 U 
l i t #  

uu 

MW-24 
N5064 
11/11/99 
3886 
ug/L 

10U 

10U 

3.2 J 

U 
10 U 

52 U 

10 u 
10U 
10U 

521# 

10U 

10U 

10U 

10U 

10U 

IOU 
52 U 

IOU 
21 U 

520 
52 U 

100 
10 U 

100 
10 u 

MW-4 
N5288 
11/15/99 
3930 
ug/L 

10U 

101# 
10U 

10t# 

10 u 
501# 
10U 

to t#  

10U 

50 tl 

10U 

101# 

10 U 

tot# 
10U 

101# 
50 U 

101# 
20 U 

501# 

50 U 

101# 

10 U 

101# 

10U 

MW-4A 
N5289 
11/15/99 
3930 
ug/L 

10 U 

100 
10 U 

IOU 
10U 

Sit# 
10 u 
tot# 
10 u 
51U 
10 u 

IOU 

10 u 
IOU 

10U 

IOU 
51 U 

IOU 
20 U 

510 
51 U 

IOU 
10 U 

101# 
10 U 

MW-5 
N5292 
11/16/99 
3930 
ug/L 

IOU 

tot# 

10 U 

tot# 
10 U 

301# 

10 U 

101# 
IOU 

50 U 

10 U 

IOU 

IOU 

IOU 
IOU 

IOU 
50 U 

tot# 
20 U 

501# 

50 U 

101# 
10 U 

IOU 

10 U 

MW-5A 
N5293 
11/16/99 
3930 
ug/L 

•4 

11 u 

11 u 

11 U 
53'U, 
11 u 
ILL 
11 U 

11 u 

n u 

11U 

53 U 

21U 
,$3¥ 
53 U 

•f iW 
uu 

11 U 

iy- 'ft 

• '- i 

NOTES: U-not detected, J-estimated, R-unusable. 

Page 4 of 5 
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O'BRIEN 5 GERE 
ENGINEERS, INC. 

DRAFT 
Sullivan's Ledge Superfund Site 

Post-Construction Ground Water Monitoring 
Operable Unit One (OU-1) 

Semivolatile Organic Compound Data 

Compound 

4-Methylphenol 

Diethyl phthalate 

Sample ID MW-17 MW-2 MW-22A MW-24 
Lab ID N5442RE N5161 N5500DL N5064 
Sample Date 11/18/99 11/12/99 11/17/99 11/11/99 
SDGID 3958 3903 3970 3886 
Units ug/L ug/L ug/L ug/L 

i&v&xar::!-
Acenaphthylene 

• 
S & y '  

Benzo(a)anthraeene 

Benzo(b)fluoranthene 

Benzo(lc)fIuoranthene 

Cnbazole 

•• • • 

Di-a-butyl phthalate 

Dibenzo(aJi)anthracene 

Hexachlorobenzene 

Hexachlorocyclopentadiene 

10U 

52U 
52 U 

KW 
10U  

tay 
10 u 
IOU. 
10U  

ItiUl 
10 u 
TUY 
10U 

10U 

10 UJ 
1<W 
10 u 
1<*JJ 
10 u 
to# 
10U 

IOU* 
10U 

10U 

5 JU  

51 U 

J0U 
10 u 
J0U 
10 u 
iou 
10 u 
10 UJ 

10 u 
toy 
10 u 
TOY 
10 U 

TOY 
10 UJ 

t ou  

10U  

toy 
10 u 
toy 
iou 
toy 
iou 

140 

52U 
53 U 
16 
3.1 J 

2.11 
11U 

t l t l i  

11 UJ 

11 UJ 
11 UJ 

UY 
8.6 J 

UU 

1IU  

uy 
11 UJ 
uy 
11 u 
ti t* 
n u 

11 u 
l iu 
u u 

IO U  

52 Y 
52 U 

10 U 
IOU 

IOU 
10 U 

IOU 
IO U  

ioyi 
IO U  

IOU 

10 u 
IOU 

IO U  

JOY 
10 UJ 

iou 
10 u 
IO Y 
IOU 
ioy 
IOU 

10 U 

10 u 

MW-4 
N5288 
11/15/99 
3930 
ug/L 

IOU 

50 y 
50 U 

io y 
IOU 
IOU 
IOU 
toy 
IO U  

10 UJ 

IOU 

iou 
iou 
io y 
iou 
io y 
iou 
iou 
IOU 
io y 
iou 
iou 
IOU 
io y 
iou 

MW-4A 
N5289 
11/15/99 
3930 
ug/L 

10 U 

5 tU  
51 U 

toy 
IOU 

toy 
IOU 
toy 
IOU 

toy 
iou 
toy 
IOU 
toy 
IOU 
m 
iou 
ioy 
iou 
iou 
IOU 
m 
IOU 

,IOU 
IOU 

MW-5 
N5292 
11/16/99 
3930 
ug/L 

IOU 

SOU 
50 U 

toy 
IOU 

toy 
iou 
toy 
IOU 
iou 
IOU 
IOU 

IOU 
J O U  
10 u 
ioy 
IOU 
toy 
IOU 
iou 
IOU 

iou 
IOU 
toy 
iou 

MW-5A 
N5293 
11/16/99 
3930 
ug/L 

11U 

X 

53 U 

m 
11 u 
UU. 

*v 

11 u 
«• U.; 
UU 

11U 

ii u 
t tu 
liu 
UU 
l iu 
UU 
UU 

UU 
UU 
UU. 
UU 
•uy.v 
l iu 

• *: 

NOTES: U - not detected, J • estimated, R - unusable. 
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O'BRIEN 5 GERE 
ENGINEERS, INC. 

DRAFT 
Sullivan's Ledge Superfund Site 

Post-Construction Ground Water Monitoring 
Operable Unit One (OU-1) 

Semivolatile Organic Compound Data 

Sample ID 
Lab ID 
Sample Date 
SDGID 
Units 

MW-17 
N5442RE 
11/18/99 
3958 
ug/L 

MW-2 
N5161 
11/12/99 
3903 
ug/L 

Compound 
Hexachloroethane 

Uophorone 

'S:'*. • 

N-Nltrosodiphenylamine 

Nitrobenzene 
* • 

Pbenanthrene 

Pyrene 

Bis(2-chloroethyl)ether 
LIPSPPITY ATE <BEHP> 

• * '*• •& •• • • 

••• •••;• 

10U 

TOT# 
10U 

TOU 
10 u 
TOY 
10U 

10 u 
TOLL 
10U 
TOY 
10 u 
to 

10U 

toll! 
10 U 

J0U  

10 u 
toD 
10 U 

51D 
10 U 
10D 
10U 

I# 
10U 

toy 

MW-22A 
N5500DL 
11/17/99 
3970 
ug/L 

11 U 
ITUI 
11 U 
TTU 
11 u 
1200 
11 U 

S2U 
4.7 J 

200 
11 U 
IIY 
26 
TIU 

MW-24 
N5064 
11/11/99 
3886 
ug/L 

10 U 

toW 
10 U 

TOU 
4.7 J 

3.W 
10U 

52U 
10U 

45 

10 U 

TOU 
10U 

TOU 

MW-4 
N5288 
11/15/99 
3930 
ug/L 

10 U 

10 U3 
10U 

10U 
10 u 
TOY 
10 u 
50 U 
10U 

ioy 
10 u 
lOU 

10U 
toy 

MW-4A 
N5289 
11/15/99 
3930 
ug/L 

10 U 

toto 
10 U 

toy 
10 u 

•• toy 
10U 
&y 
10 u 
toy 
10 u 
toy 
10 u 
«>y 

MW-5 
N5292 
11/16/99 
3930 
ug/L 

10 U 

IOUJ 
10U 

ioy 
10 u 
ioy 
10 u 
SOU 
10U 
ioy 
10U 

ioy 
10 u 
ioy 

MW-5A 
N5293 
11/16/99 
3930 
ug/L 

11 U 

11U 
HU 
11U mm 
11 u 

1IU 

J?JV, 

•M-MM 
II u 
IIU 

• -iwm 

•y ' wX 

NOTES: U-no t  de t ec t ed ,  J - e s t ima t ed ,  R -unusab l e .  

M* Mated: 02/14/00 11:04:02 BERNKNASSOSEASASMPDA.TAI»F 
FXPNIC JBMOMOKTABUPILFXP 
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O'BRIEN S GERE 
ENGINEERS, INC. 

DRAFT 
Sullivan's Ledge Superfund Site 

Post-Construction Ground Water Monitoring 
Operable Unit One (OU-1) 

Semivolatile Organic Compound Data 

Sample ID MW-6 
LablD N5503 
Sample Date 11/17/99 
SDGID 3970 
Units ug/L 

Compound 
1,2,4-TrichIorobenzene 

:<< X*.-. • : • 

tswia 
2£'-oxybls(l-Chloropropane) 

2-Chloronaphthalene 
• 

2-Methylnaphthalene 

3,3-Dichlorobenzidine 

4,6-Dinltro-2-methylphenol 

4^hloro-3-methylphenol 

4-Qilorophenyl phenyl ether 

10 U 

10,1* 
10U  

5,6* 
10U  

sit; 
10 u 
ion 
10 u 
sit* 
10 u 
lot*. 
10 u 
101? 
10 u 

51U 

m 
20 U 

5*1* 
51 U 

101* 
10U  

101* 
10 U 

MW-6A 
N5294 
11/16/99 
3930 
ug/L 

11 U 
NU 
11 u 
4.6 J 
11U 
531* 
11U 
LIT* 
11 U 
sat* 
11 u 

11 U 

lit* 
11U 

lit* 
53 U 

lit* 
21U 
531* 
53 U 

111* 
11 U 

. . l i t* 
11 u 

MW-8 
N5290 
11/15/99 
3930 
ug/L 

10U  

1011 
10 U 

101* 
10U  

501* 
10 U 

101* 
10 U 

501* 

10U  

101* 
10 U 

101* 
10U  

101* 
50 U 

101* 
20 U 

501* 
50 U 

100 
10U  

101* 
I 0U  

MW-8A 
N5291 
11/15/99 
3930 
ug/L 

10 U 

!<*tl 

10 U 

1011 
10U 

$11* 
10U 

101* 
10 u 
511* 
10U 

10U 
10U 

JOU 
10U 

101* 
51 U 

ION 
21 U 

51 U 

51 U 
101) 
10U 

10U 
10U 

NOTES: U - not detected, J - estimated, R - unusable. 

•••• 

• '-a 

. r*M 

TATTL D: 0104/00 13.-04 DBFIHENAMMOOJOTMPDATADBP VXFVBC MMSOMXMRABTBFILFXP 
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DRAFT 
O'BRIEN 6 GERE Sullivan's Ledge Superfund Site 

ENGINEERS, INC. Post-Construction Ground Water Monitoring 
Operable Unit One (OU-1) 

Semivolatile Organic Compound Data 

Sample ID 
Lab ID 
Sample Date 
SDGID 
Units 

Compound 
4-Methylphenol 

4-Nltrophenol 

Acenaphtfaylene 
IJRSSSSS':"'-

Benzo(a)antbracene 

WyX-' . 

Benzo(b)fluoranthene 

sSsxP 
Benzo(k)fluoranthene 

Carbazole 
z *  .. 

Mi. } • '  .  

Dkj-butyl phtbalate 

Dibenzo(aJi)anthracene 

Diethyl phthalate 
* • 

Hexachlorobenzene 

Hexachlorocyclopentadiene 

MW-6 
N5503 
11/17/99 
3970 
ug/L 

10U 

5TU 
51 U 

10U 
10U  

HTTF 
10 u 
*OU 
10 u 
n> t f  

10 u 
LOU 
10U 

lOU 
10 u 
JOB. 
10U  

108 
10U 

roe 
10 u 
JOB 
10U 

IOU 
10 u 

MW-6A 
N5294 
11/16/99 
3930 
ug/L 

11 U 

J3U 
53 U 

m 
11 U 

Jltf 
11 u 
118 
11U 
It If 
11U 

«U 
11 u 
«u 
11U 
11 If 
11 u 
Ittf 
11 u 
i tu 
11 u 
1IU 
11U 

11 U 
11 U 

MW-8 
N5290 
11/15/99 
3930 
ug/L 

10 U 

SOU 
50 U 

10U 
10 U 

10U 
10U  

10U 
10 u 
10U 

10U 

TOU 
10 u 
10D 
10 U 

FFTB 
10 u 
ROU 
10U 

m 
10U 

10B 
10 u 
10 u 
10 u 

MW-8A 
N5291 
11/15/99 
3930 
ug/L 

10 U 

51U 
51 U 

10U 
10U 

10U 
10 U 

10U 
10 U 

10U 

10U 

IOU 

10 U 

IOU 

10U 

JOB 
10U 

JOB 
10 U 

IOU 
10 U 

JOB 
10U 

IOU 

10 U 

•V. -m 

-••••• V'R 

. •*% • :%• 

NOTES: U - not detected, J • estimated, R - unusable. 

fete Printed: 0J/Z4AX) 13:04:01 
DBF FUc NAS50900SYIEMPDA.TAJ3BF 
FXFFBK NAJSOJOOJXTABLEPILFXP 
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UKAFI 
Q'BRIIjiN 5 GERE Sullivan's Ledge Superfund Site 

ENGINEERS, INC. Post-Construction Ground Water Monitoring 
Operable Unit One (OU-1) 

Semivolatile Organic Compound Data 

Compound 
Hexaddoroethane 

Isophorone 

N-Nitrosodiphenylamine 

•x* i*.-x*:-x-r' 
Bis(2-chloroethyI)ether 

f̂5<74:W: 

WtS*L'  • '  •  

Sample ID MW-6 
Lab ID N5503 
Sample Date 11/17/99 
SDGID 3970 
Units ug/L 

10U 

10U 

10U 

TOU 
10 U 

10 U 

S1U 
10 U 

IfcU 
10 U 

H>U 
10U 

URN 

MW-6A 
N5294 
11/16/99 
3930 
ug/L 

11 U 
UUJ 
11 U 
JIU 
11 u 

LTD 
11 U 
53D 
11U 
ILLI 
11 u 

«U 
11 U 
ITU 

MW-8 
N5290 
11/15/99 
3930 
ug/L 

10 U 

10 UJ 
10 U 

WD 
10U 

i 0U  

10 u 
sou 
10U 

10U 
10 u 

TOU 
10U 

TOU 

MW-8A 
N5291 
11/15/99 
3930 
ug/L 

10U 

1HU3 
10 U 

10 U 
10 U 

HlU 
10 U 

51 U 
10U 

10U 

rou 
'10 u 
ROU 

• 4! 

'! .*: •vi': 

f .. 

MOTES: U - not detected, J - estimated, R - unusable. 

3SJ <0/24*00 II-04-02 DBFFUC KMSOTOOSVISMFIMTAJDBF FXFFDC WUSOMQNTABLSMXP 
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••I O'BRIEN 5 BERE 
ENGINEERS, INC. 

Sample ID 
Lab ID 
Sample Date 
SDGID 
Units 

Compound 

NOTES: 

DWNHC 
FXFFDC 

Page of 
FUtNimbtn 



M O'BRIEN S GERE 
ENGINEERS, INC. 

DRAFT 
Sullivan's Ledge Superfund Site 

Post-Construction Ground Water Monitoring 
Operable Unit One (OU-1) 

Metals Data 

Compound 

ANENIE 

Wr%$-

V-
' v . x -  •  • . : s *  

Sample ID Ea-1 EO-1 EO-1 Ea-1 
LabID N6920 N6921 N6918 N6916 
Sample Date 12/17/99 12/17/99 12/18/99 12/18/99 
SDGID 4237 4237 4237 4237 
Units mg/L mg/L mg/L mg/L 

148ft. 267ft 122ft 62ft 

0.005 U 

0,1 U 
0.01 U 

0,0113 
0.005 U 
0000213 
0.005 U 

0,0111 

0.005 U 

mi 
0.01 U 
0O3U 
0.005 U 

0,000213 
0.005 U 

0O1U 

0.005 U 

mi 
0.01 U 

0.01 0 
0.005 U 

0.0002U 
0.005 U 

0.01 U 

0.005 U 

0,1 
0.01 U 

0,01 U 
0.005 U 

0,000211 
0.005 U 

0,01 U 

Ea-1 
N6917 
12/18/99 
4237 
mg/L 
72 ft 

0.005 U 

0,043 

0.01 U 

0,01 U, 
0.005 U 

0.0002U 
0.005 U 

0,01 tl 

Ea-i 
N6915 
12/19/99 
4237 
mg/L 
37 ft 

0.005 U 

0,8 
0.01 U 

0,01 U 
0.005 U 

0,000213 
0.005 U 

0,0113 

EO-1FF 
N6928 
12/17/99 
4237 
mg/L 
148 ft 

0.005 U 

O.04J 

0.01 U 

O.OTU 
0.005 U 

0,000213 
0.005 U 

0,0113 

Ea-1 FF 
N6929 
12/17/99 
4237 
mg/L 
267 ft 

0.005 U 
0053:? •<; 

0.01 U 

0.005 U 
* • y 

0.005 U 
OAT#5,: 

; -.I.-.R • •••. .• '. •. 

V • "•/& 
;vx - v 

• •• • '\-m 

NOTES: U- not detected, J - estimated, R • unusable, FF • field filtered. 

Primed: 02O4/D0 13:04:30 
DOT FOK HA350900S\TEMPOATAJ>BP 
RHh HMSOSOOJtTABUPILFXP 

Page 1 of 8 I 
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unAFl 
O'BRIEN 5 GERE Sullivan's Ledge Superfund Site 

ENGINEERS, INC. Post-Construction Ground Water Monitoring 
Operable Unit One (OU-1) 

Metals Data 

Compound 

Sample ID ECJ-1 FF ECJ-1 FF ECJ-1 FF 
Lab ID N6926 N6924 N6925 
Sample Date 12/18/99 12/18/99 12/18/99 
SDGID 4237 4237 4237 
Units mg/L mg/L mg/L 

122 f t  62 f t  72 f t  

ECJ-1 FF 
N6923 
12/19/99 
4237 
mg/L 
37 ft 

ECJ-2 
N7526 
01/03/00 
4345 
mg/L 
117 f t  

ECJ-2 
N7528 
01/03/00 
4345 
mg/L 
47 ft 

ECJ-2 
N7527 
01/03/00 
4345 
mg/L 
82 ft 

ECJ-2 
N6951 
12/19/99 
4249 
mg/L 
187 ft 

Anenic 

.... -'K' '• •• • 

-R , 

0.005 U 

0.0* J. 
0.01 U 

O0|« 
0.005 U 

0000211 
0.005 U 

001U 

0.005 U 

M 
0.01 U 

001U 
0.005 U 

00002 U 
0.005 U 

0010 

0.005 U 

mi 
0.01 U 

0.01 U 
0.005 U 

0,000211 
0.005 U 

0.01 U 

0.005 U 

0.6 
0.01 U 

0.01 U 
0.005 U 

0,0002TL 
0.005 U 

001U 

0.005 U 

0.1D 
0.01 U 

0-01 U 
0.005 U 

0-0002U 
0.005 U 

OOTU 

0.005 U 

0,041 
0.01 U 

0O2U 
0.002 J 

0,00021} 
0.005 U 

0,01 Y 

0.005 U 

0.1 U 
0.01 U 

0.O2U 
0.005 U 

0,0002 U 
0.005 U 

0,01 U 

0.005 U 
0,1 "• •••••5. "v'i-M 

0.01 U 

0.005 U 

00M2JT*. 
0.005 U 

NOTES: U- not detected, J - estimated, R - unusable, FF - field filtered. 

)UAMAUD: 0204/00 13:0430 DBF FLIC HFTSSOMOSFLEMFOATADBF FXFFUC NSSS0900SVTABUPILFXF 
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O'BRIEN 5 GERE 
ENGINEERS, INC. 

DRAFT 
Sullivan's Ledge Superfund Site 

Post-Construction Ground Water Monitoring 
Operable Unit One (OU-1) 

Metals Data 

Compound 

Sample ID ECJ-2 ECJ-2FF ECJ-2FF ECJ-2FF ECJ-2FF ECJ-2FF ECJ-4 ECI-4 
Lab ID N6952 N7534 N7536 N7535 N6954 N6955 N7532 N7531 
Sample Date 12/20/99 01/03/00 01/03/00 01/03/00 12/19/99 12/20/99 01/04/00 01/04/00 
SDGID 4249 4345 4345 4345 4249 4249 4345 4345 
Units mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L 

152 f t  117 f t  47 f t  82 f t  187 f t  152 f t  132 f t  162 f t  

-v,,* • 

0.005 U 

0,064. 
0.01 U 

0.01U 
0.005 U 

0.000214 
0.005 U 
0O1U 

0.005 U 

0.01 U 

0.005 U 

0,0002U 
0.005 U 
0.01 D 

0.005 U 

0.044 
0.01 U 

0.01 D 
0.005 U 

0,000214 
0.005 U 

0.01 14 

0.005 U 

0,1 U 

0.01 U 

0,01 U 
0.005 U 

0,0002 D 
0.005 U 

001U 

0.005 U 

0,1 
0.01 U 

0.01 U 
0.005 U 

'0.0002U 
0.005 U 
0.01 U 

0.005 U 

0,064 
0.01 U 

O.OtU 

0.005 U 

0,000244 
0.005 U 

0O1U 

0.005 U 

0.1 U 
0.01 U 

OOIU 
0.005 U 

0000214 
0.005 U 

OOIU 

0.005 U 

0414 
0.01 U 
M V ,  
0.005 U 

.. P 
v >, 

0.005 U 

OOIU 

-T 

NOTES: U- not detected, J - estimated, R - unusable, FF - field filtered. 

BUTE FRITTED: 02OV00 13:04:30 DBFFOCNASS0900SVREMFDATAJ>BF FXFFDE: NMSOWOSTTABUPUFXP 
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DRAFT 
O'BRIEN S GERE Sullivan's Ledge Superfund Site 

ENGINEERS, INC. Post-Construction Ground Water Monitoring 
Operable Unit One (OU-1) 

Metals Data 

Compound 
Arsenic 

m*-
Cadmium 

'>•••••• 

Sample ID ECJ-4 ECJ-4 
Lab ID N7530 N7529 
Sample Date 01/04/00 01/04/00 
SDGID 4345 4345 

Units mg/L mg/L 
227 ft 245 ft 

0.005 U 

0,1*1 
0.01 U 

0,018 
0.005 U 

8.000211 
0.005 U 

8.018 

0.005 U 

0,1 U 
0.01 U 

001D-
0.005 U 

0,00028 
0.005 U 

0.81 U 

EQ-4 
N7607 
01/05/00 
4357 
mg/L 
62 ft 

0.005 U 

W8 
0.01 U 

8021? 
0.005 U 
8,00021! 
0.005 U 

0,01T» 

EO-4 
N7606 
01/05/00 
4357 
mg/L 
87 ft 

0.005 U 

0,1 U 
0.01 U 
0,028 
0.005 U 

0,000211 
0.005 U 

0,01 U 

ECJ-4 FF 
N7540 
01/04/00 
4345 
mg/L 
132 ft 

0.005 U 

0,1 8 
0.01 U 

8,01 a 
0.005 U 

0008211 
0.005 U 

801 U 

ECI-4FF 
N7539 
01/04/00 
4345 
mg/L 
162 ft 

0.005 U 

0,18 
0.01 U 

.8,818 
0.005 U 

8,000211 
0.005 U 

8018 

ECJ-4 FF 
N7538 
01/04/00 
4345 
mg/L 
227 ft 

0.005 U 

0.1 8 
0.01 U 

0,0111 
0.005 U 

0,000211 
0.005 U 

0,01 U 

ECJ-4 FF 
N7537 
01704/00 
4345 
mg/L 
245 ft 

0.005 U 

i 
0.01 u 

0.005 U 

0.005 U 

00111. 

•  : ? *}  

NOTES: U- not detected, J - estimated, R - unusable, FF - field filtered. 

Page 4 of 8 
__ ' File Number 5509.005 
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O'BRIEN B GERE 
ENGINEERS, INC. 

DRAFT 
Sullivan's Ledge Superfund Site 

Post-Construction Ground Water Monitoring 
Operable Unit One (OU-1) 

Metals Data 

Compound 

Selenium 

5 • 

Sample ID ECJ-4 FF ECJ-4 FF 
Lab ID N7611 N7610 
Sample Date 01/05/00 01/05/00 
SDGID 4357 4357 
Units mg/L mg/L 

62 f t  87 f t  

Arsenic 

Cadmium 

0.005 U 

0,4 U 
0.01 U 

0.04U.. 
0.005 U 

0.0002U 
0.005 U 

0,0414 

0.005 U 

•<M V 
0.01 U 

00IU 
0.005 U 

0O0Q2U 
0.005 U 

OVOLD 

GCA-1 
N5441 
11/18/99 
3958 
mg/L 

0.005 U 

2.\ 
0.01 U 

0.006J 
0.005 U 
0.0002U 
0.003 J 

00144 

MW-12 
N5440 
11/18/99 
3958 
mg/L 

0.005 U 

1 
0.01 U 

0,002J 
0.005 U 

0,0002 U 
0.003 J 

0,04 14 

MW-13 
N5502 
11/17/99 
3970 
mg/L 

0.005 U 

0,5 
0.01 U 
0,0045 
0.005 U 

0,000214 
0.004 J 

0.01 U 

MW-13 (FF) 
N5504 
11/17/99 
3970 
mg/L 

0.005 U 

0,5 
0.01 U 

0,0041 
0.005 U 

000021) 
0.005 U 

0.0414 

MW-13A 
N5501 
11/17/99 
3970 
mg/L 

0.005 U 

0,5 
0.01 U 

0004J 
0.005 U 

00002 U 
0.005 U 

00114 

MW-14 
N5159 
11/12/99 
3903 
mg/L 

0.005 

0002 - •=; 1 
0.01 U 

00052; • 
0.005 ii 

0.005 U 

NOTES: U- not detected, J - estimated, R - unusable, FF - field filtered. 

DM PRINTED: 02/24A013:0430 DBF FLIC NAJ J0900SVIEMPDATADBF RXRROC NASSE9OOSVRABLENLFXP 

Page 5 of 8 | 
FILE NUMBER 5J09C0S 



O'BRIEN 5 GERE 
ENGINEERS, INC. 

DRAFT 
Sullivan's Ledge Superfund Site 

Post-Construction Ground Water Monitoring 
Operable Unit One (OU-1) 

Metals Data 

Sample ID MW-15 MW-16 MW-17 
LabID N5065 N5063 N5442 
Sample Date 11/10/99 11/11/99 11/18/99 
SDGID 3886 3886 3958 
Units mg/L mg/L mg/L 

Compound 
Arsenic 

Cadmium 

nar 'ft''''''-.-'-'.' ' ' V 
Selenium 

•j&m- S. .\ , , 

•• vsjw '/!£> <y V\W '% 

0.005 U 

0,1. 
O.OLU 
00021 
0.005 U 

0000215 
0.005 U 

0.01 U 

MW-2 
N5161 
11/12/99 
3903 
mg/L 

MW-2 (FF) 
N5163 
11/12/99 
3903 
mg/L 

0.005 U 

0-1 
0.01 U 

00025 
0.001 J 

0000215 
0.005 U 

O01U 

NOTES: U- not detected, J - estimated, R - unusable, FF - field filtered. 

MA MATED: 0204/00 11:04:30 DBF POK MASSOMOSTTBMPIMTADBF rrrrtw NASSOMO&TABLENUXP 

0.005 U 

0051 
0.01U 
0.01 U 
0.005 U 

0.0002U 
0.005 U 

0.01 D 

0.005 U 

0,021 
0.01U 
00041 
0.005 U 

0,0002U 
0.005 U 

0OIU 

0.005 U 

0-025 
0.01U 
0-0045 
0.005 U 

0-0002U 
0.005 U 

0-01U 

MW-22A 
N5500 
11/17/99 
3970 
mg/L 

0.012 

00 
0.01 U 

0,0061 
0.0015 

00002D 
0.003 J 

0,0115 

MW-24 
N5064 
11/11/99 
3886 
mg/L 

0.005 U 

04 
0.01U 
0.0045 

0.005 U 

0,000215 
0.005 U 

0,01 15 

MW-24 (FF) 
N5067 
11/11/99 
3886 
mg/L 

0.005 U 

03 ; 
0.01U 

00045. 
0.005 U 

0.005 U 

00115 

Page 6 of 8 



O'BRIEN 6 GERE 
ENGINEERS, INC. 

DKAFI 
Sullivan's Ledge Superfund Site 

Post-Construction Ground Water Monitoring 
Operable Unit One (OU-1) 

Metals Data 

Sample ID MW-4 
Lab ID N5288 
Sample Date 11/15/99 
SDGID 3930 
Units n>g/L 

MW-4 (FF) 
N5297 
11/15/99 
3930 
mg/L 

Compound 
Anenlc 

Cadmium 

>•.$$$•• ••• ; 

<p! TV. WAa'S • • •• «* "• 

. .S£ 

0.005 U 

0,1 
0.01 U 
0.002J 
0.005 U 

0.0OO2D 
0.002 J 

0.01 U 

0.005 U 

W 
0.01 U 

O.OI Y 
0.005 U 

0.0002U 
0.005 U 

FCFTLTJ 

MW-4A 
N5289 
11/15/99 
3930 
mg/L 

0.005 U 

mi 
0.01 U 

0-0041 

0.005 U 
0,0002U 
0.005 U 

0,01 0 

MW-4A (FF) 
N5298 
11/15/99 
3930 
mg/L 

0.005 U 

ami 
0.01 U 

0.0021 
0.005 U 

0,0002 D 
0.005 U 
0.01 U 

MW-5 
N5292 
11/16/99 
3930 
mg/L 

0.005 U 

0.07J 

0.01 U 
0.0041 
0.005 U 

00002U 
0.005 U 

0.01 0 

MW-5A 
N5293 
11/16/99 
3930 
mg/L 

0.005 U 

$2 
0.01 U 

0,0021 
0.005 U 

0.0O02D 
0.005 U 

0.01 U 

MW-5A (FF) 
N5301 
11/16/99 
3930 
mg/L 

0.005 U 

0.2 
0.01 U 

0.001 J 
0.005 U 

0,000215 
0.005 U 

0,0111 

MW-6 
N5503 
11/17/99 
3970 
mg/L 

0.005 U 

PM 
0.01 II 

0.005 U 

0.005 U 

MTRT 

NOTES: U- not detected, J - estimated, R - unusable, FF - field filtered. 

DUAPRINTAD: OJ/H/OO13:0430 DBRNCNASSONOSNSMFDATADBF FXFFTHC NASSONOSTRABLEFRPXP 
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O'BRIEN 5 BERE 
ENGINEERS, INC. 

DRAFT 
Sullivan's Ledge Superfund Site 

Post-Construction Ground Water Monitoring 
Operable Unit One (OU-1) 

Metals Data 

Compound 
Aisenic 

Sample ID 
Lab ID 
Sample Date 
SDGID 
Units 

MW-6 (FF) 
N5505 
11/17/99 
3970 
mg/L 

0.005 U 

0.03? 
0.01 U 

0,003 J 
0.005 U 

0000213 
0.002 j 
mv 

MW-6A 
N5294 
11/16/99 
3930 
mg/L 

0.005 U 

0.06 J 
0.01 U 

0,003 J 
0.005 U 

0,000233 
0.005 U 

0.01 U 

MW-8 
N5290 
11/15/99 
3930 
mg/L 

0.005 U 

0.024 
0.01 U 

0.0J 
0.005 U 

0.0002U 
0.005 

0,00053 

MW-8 (FF) 
N5299 
11/15/99 
3930 
mg/L 

0.005 U 

0,01 J 
0.01 U 

mm 
0.005 U 

0,0002D 
0.005 U 

O.OI U 

MW-8A 
N5291 
11/15/99 
3930 
mg/L 

0.005 U 

0033 
0.01 U 

0.0064 

0.005 U 

0OOO2U 
0.005 U 

001 U 

MW-8A (FF) 
N5300 
11/15/99 
3930 
mg/L 

0.005 U 

0,033 
0.01 U 

0,0044 
0.005 U 
0.000233 
0.005 U 
0.0333 

'••?4 • •-« 

/ --sx 

i 

* • :  
•  . . .  >*  

NOTES: U- not detected, J - estimated, R - unusable, FF • field filtered. 

MUMMD: 020400 IJ-04-30 DBS IBK HA5S0900SVTEMPDA.TABBF FXTFUR NAJS0900SVTABTENU» 
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O'BRIEN 5 GERE 
ENGINEERS, INC. 

Compound 

Sample ID 
Lab ID 
Sample Date 
SDGID 
Units 

%.•: . * • * 

NOTES: 

3TT*PLINAJR 
DBFFBK FXPNHC 

Page of 
Fit* Number 



Mmm O'BRIEN B GERE 
WS5M ENGINEERS, INC. 

Sullivan's Ledge Superfund Site 
Post-Construction Ground Water Monitoring 

Operable Unit One (OU-1) 
PCB Data 

Compound 

Sample ID 
Lab ID 
Sample Date 
SDGID 
Units 

ECJ-1 
N6920 
12/17/99 
4237 
ug/L 
148 ft 

ECJ-1 
N6921 
12/17/99 
4237 
ug/L 
267 ft 

ECJ-1 
N6918 
12/18/99 
4237 
ug/L 
122 ft 

ECJ-1 
N6916 
12/18/99 
4237 
ug/L 
62 ft. 

ECJ-1 
N6917 
12/18/99 
4237 
ug/L 
72 ft 

ECJ-1 
N6915 
12/19/99 
4237 
ug/L 
37 ft 

ECJ-2 
N7526 
01/03/00 
4345 
ug/L 
117 f t  

ECJ-2 
N7528 
01/03/00 
4345 
ug/L 
47 ft 

Aroclor 1016 

:£x<: . 
Aroclor 1260 

T. • 

•s W • • 
•4 

' • V  . .  

•^T-vT.: 

& I* 

*5* v; 

0.53 U 

055U 
0.53 U 

0.44J* 
0.53 U 

053 IR 
0.53 U 

0.53 U 

053U 
0.53 U 

05JU 
053 U 

053U 
0.53 U 

0.58 U 

0.58 t? 
0.58 U 

0581? 
0.58 U 

058 T? 
0.58 U 

0.56 UJ 

0.56 UJ 

0.56 UJ 

0.521* 
0.56 UJ 

0,56 UJ 
0.56 UJ 

0.57 UJ 

0,57 U? 
0.57 UJ 

057 UJ 
0.57 UJ 

057 UJ 
0.57 UJ 

0.53 U 

0.5JU 
0.53 U 

U* 
0.53 U 

052U 
0.53 U 

0.52 U 

0.52 U 

0.52 U 

0.521? 

0.52 U 

0521? 
0.52 U 

057 U 

057 U 

057 U 

NOTES: U- not detected, J - estimated, R - unusable, * - Altered 1242 pattern. 

Dm Printed: 020400 13:04:41 
DBFFUc MASSOMOSriEMPDATAXSF 
FXPFDK NA5509005\TABLEPR-FXP 
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fmm O'BRIENS GERE HHB ENGINEERS, INC. 
Sullivan's Ledge Superfund Site 

Post-Construction Ground Water Monitoring 
Operable Unit One (OU-1) 

PCB Data 

Compound 
Aroclor 1016 

Aroclor 1232 

Aroclor 1248 

*A :•£' :«vs>.v 

Aroclor 1260 

Vkf y: :i " 

Sample ID 
Lab ID 
Sample Date 
SDGID 
Units 

ECJ-2 
N7527 
01/03/00 
4345 
ug/L 
82 FT 

ECJ-2 
N6951 
12/19/99 
4249 
ug/L 
187 ft 

0.51 U 

031U 
0.51 U 

0,51 U 
0.51 U 

0.5113 
0.51 U 

0.53 U 

0.53 U 
0.53 U 

0,53 D 
0.53 U 

03313 
0.53 U 

EO-2 
N6952 
12/20/99 
4249 
ug/L 
152 ft 

0.58 U 

05813 
0.58 U 

mn 
0.58 U 

0.5813 
0.58 U 

Data Primed: 02/24/00 13:04:41 
DBF FUec NASS0900S*IBMPDATM>BF 
FXPFDa: NAS50900SWABLEP1LFXP 

ECJ-4 
N7532 
01/04/00 
4345 
ug/L 
132 ft. 

0.53 U 

0.53 U 

0.53 U 

0.53 U 

0.53 U 

0,53 U 

0.53 U 

NOTES: U- not detected, J - estimated, R - unusable, • - Altered 1242 pattern. 

ECJ-4 
N7531 
01/04/00 
4345 
ug/L 
162 ft 

ECJ-4 
N7530 
01/04/00 
4345 
ug/L 
227 ft 

0.58 U 

G-58U 
0.58 U 

0,58 U 
0.58 U 

m U 
0.58 U 

0.58 U 

0,5813 
0.58 U 

03813 
0.58 U 

0.58 U 
0.58 U 

ECJ^l 
N7529 
01/04/00 
4345 
ug/L 
245 ft 

ECJ-4 
N7607 
01/05/00 
4357 
ug/L 
62 ft 

0.52 U 

0.52 D 

0.52 U 

05213 

0.52 U 

05213 

0.52 U 

tttt. 
032 U 

032 U 

032 U 

oiiu 

Page 2 of 5 
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O'BRIEN S GERE 
ENGINEERS, INC. 

-

Sullivan's Ledge Superfund Site 
Post-Construction Ground Water Monitoring 

Operable Unit One (OU-1) 
PCB Data 

Compound 

Aroclor 1016 

Aroclor 1232 

Aroclor 1248 

Aroclor 1260 

Sample ID ECJ-4 GCA-1 
Lab ID N7606 N5441 
Sample Date 01/05/00 11/18/99 
SDGID 4357 3938 

Units ug/L ug/L 
87 ft 

0.51 U 

0.51 U 

0,51 U 

0.51U 

0,81 U 
0.51 U 

2.6 U 

2,6 U 

2.6 U 

J4« 
2.6 U 

2.6U 
2.6 U 

MW-12 
N5440 
11/18/99 
3958 
ug/L 

0.52 U 

0.52 U 

0.52 U 

0.27 J* 

0.52 U 

0.52 U 
0.52 U 

MW-13 
N5502 
11/17/99 
3970 
ug/L 

0.52 U 

0.52 U 

0.52 U 

026 J* 

052U  

0,52 U 
0.52 U 

MW-13A 
N5501 
11/17/99 
3970 
ug/L 

0.51 U 

051 U 

0.51 U 

021 i* 
0.51 U 

0,51 U 

0.51 U 

MW-14 
N5159 
11/12/99 
3903 
ug/L 

0.52 U 

mv 
0.52 U 

0,82* 
0.52 U 

0,52 U 
0.52 U 

MW-15 
N5065 
11/10/99 
3886 
ug/L 

0.56 U 

0.56 U 

0.56 U 

1,5* 

0.56 U 

0,5617 
0.56 U 

MW-16 
N5063 
11/11/99 
3886 
ug/L 

0.52 U 

0.52 U 

0.52 U 

OHM* 
0.52 U 

• 

IFJFF 

NOTES: U- not detected, J - estimated, R - unusable, • - Altered 1242 pattern. 

•••••• 

• * .  ~ ' S  './.I 

Date Printed: 02/24/00 13:04:41 
DBF FUc NASJONOATSMFDATADBF 
FXPFtle: N:\5509005VTABLEPR.FXP 
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O'BRIEN S GERE 
ENGINEERS, INC. 

DRAFT 
Sullivan's Ledge Superfund Site 

Post-Construction Ground Water Monitoring 
Operable Unit One (OU-1) 

PCB Data 

Compound 
Aroclor 1016 

Aroclor 1232 

Sample ID 
Lab ID 
Sample Date 
SDGID 
Units 

MW-17 
N5442 
11/18/99 
3958 
ug/L 

0.53 U 

0.53U 
0.53 U 

ma 
0.53 U 

0.S2U 
0.53 U 

MW-2 
N5161 
11/12/99 
3903 
ug/L 

2.5 U 

2,5 y 
2.5 U 

17* 
2.5 U 

2,5 U 
2.5 U 

MW-22A 
N5500 
11/17/99 
3970 
ug/L 

2.6 U 

2.6 U 
2.6 U 

22* 
2.6 U 

2.6 U 
3.2 

NOTES: U- not detected, J - estimated, R - unusable, * - Altered 1242 pattern. 

MW-24 
N5064 
11/11/99 
3886 
ug/L 

5.1 U 

5.1 U 
5.1 U 
47 * 

5.1 U 

5JU 
5.1 U 

MW-4 
N5288 
11/15/99 
3930 
ug/L 

0.51 U 

0.51 U 

0.51 U 
0,51 U 
0.51 U 

0,51 U 

0.51 U 

MW-4A 
N5289 
11/15/99 
3930 
ug/L 

0.51 U 

0.51 U 

0.51 U 

0,51 U 
0.51 U 

0,51 U 
0.51 U 

MW-5 
N5292 
11/16/99 
3930 
ug/L 

0.53 U 

0.52 U 

0.53 U 

0.52 U 
0.53 U 

0,53 U 

0.53 U 

MW-5A 
N5293 
11/16/99 
3930 
ug/L 

0.53 U 

043 D 
0.53 U 

0.53 U 

043 U 

.. ^ 

•fXM 

• • -J 
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O'BmENSBERE 
ENGINEERS, INC. 

DRAFT 
Sullivan's Ledge Superfund Site 

Post-Construction Ground Water Monitoring 
Operable Unit One (OU-1) 

PCB Data 

Sample ID MW*<> 
LAB10 B!55M 
Sample Date JJ./17/99 
SDG1D 39™ 
Units "8^ 

MW-6A 
N5294 
11/16/99 
3930 
ug/L 

MW-8 
N5290 
11/15/99 
3930 
ug/L 

MW-8A 
N5291 
11/15/99 
3930 
ug/L 

0.50 U 

wm 
0.50 U 

0.50U 
0.50 U 

0.50 U 

0.53 U 
0,53U 
0.53 U 

0,53U 
0.53 U 
<U2J 
0.53 U 

0.51 U 

0.51 U 
0.51 U 
0,51 U 

0.51 U 

0.51 D 
0.51 U 

0.53 U 

0,53 U 
0.53 U 
0,53 U 

0.53 U 

0,53 U 
0.53 U 

NOTES: U- not detected, J - estimated, R - unusable, * - Altered 1242 pattern. 

(HOMO 1JSX:41 
nvvvtt*-WWeeoSfflSMPDATADBF 
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O'BRIEN S GERE 
ENGINEERS, INC. 

Compound 

Sample ID 
Lab ID 
Sample Date 
SDG1D 
Units 

NOTES: Page °f 
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1. Introduction 

Data validation was performed for the ground water samples collected 
from the Sullivan Ledge Site in New Bedford, Massachusetts. The 
samples collected between November 10, 1999 and January 5, 2000 by 
O'Brien & Gere Engineers, Inc. were validated for volatile and 
semivolatile organic compounds, polychlorinated biphenyls (PCBs) and 
metals in accordance with Section 3 of the Field Sampling Plan (FSP) 
and Quality Assurance Project Plan (QAPP) First Operable Unit (O Brien 
& Gere Engineers, January 2000). 

1.1. General considerations 

Validation is a process of determining the suitability of a measurement 
system for providing useful analytical data. Although the term is 
frequently used in discussing analytical methods, it applies to all aspects 
of die process and especially to Ihe samples, their measurement, and the 
actual data generated. Accordingly, this report outlines excursions from 
the applicable quality control outlined in the following documents: 

• Field Sampling Plan (FSP) and Quality Assurance Project and 
Qualtiy Assurance Project Plan (QAPP) First Operable Unit, 
Sullivan's Ledge Site, New Bedford, Massachusetts (O'Brien & 
Gere, January 2000). 

• Test Methods for Evaluating Solid Wastes: Physical and Chemical 
Methods, SW-846, Final Update HI, (USEPA, December 1996). 

• Region I USEPA-New England (NE) Data Validation Functional 
Guidelines for Evaluating Environmental Analyses, Part H, 
Volatile/Semivolatile Data Validation Functional Guidelines 
(USEPA Region I, December 1996). 

• USEPA Region I Laboratory Data Validation Functional Guidelines 
for Evaluation of Organic Analyses (USEPA Region L November 
1988). 

• USEPA Region I Laboratory Data Validation Functional Guidelines 
for Evaluation of Inorganic Analyses (USEPA Region L February 
1989). 
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Data validation 

• USEPA Risk Assessment Guidance for Superfund, Volume I, 
Human Health Evaluation Manual (Part A), 540/1-89/002 (USEPA, 
revised 1992). 

The following sections of this document address distinct aspects of the 
validation process. Section 2 lists the analytical methodology employed 
in sample analysis. Section 3 lists the data quality assurance/quality 
control (QA/QC) protocols used to validate the sample data. Specific 
QA/QC excursions and qualifications performed on the sample data are 
discussed in Section 4. Data usability with respect to the intended 
purposes of the data is discussed in Section 5. 
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2. Analytical methods 

Samples were analyzed by O'Brien & Gere Laboratories, Inc. for selected 
target compounds utilizing the USEPA methods presented in Test 
Methods for Evaluating Solid Waste (USEPA, December 1996) shown in 
Table 2.1. 

Table 2.1 Analytical methods. 
Parameter Analytical Method 
Volatile organic compounds (34 target) 
Semivolatile organic compounds (64 target) 
PCBs 
Metals (7 target) 
Mercury 

8260B 
8270C 
8082 

601 OB 
7470A 

Source: O'Brien & Gere Engineers. Inc. 

Analytical results for these analyses are presented in the text of this First 
Quarterly Ground Water Sampling Event Report. The letters found 
immediately to the right of individual sample results serve to qualify the 
sample data. When the data validation process identified more than one 
qualify control deficiency, the qualifier added to the sample result 
represents the cumulative effect of the individual QC excursions. 
Consistent with the listed guidance document, the following qualifiers 
may be used during the data validation: 

U Indicates that the compound was analyzed for, but was not 
detected. The quantitation limit is presented and adjusted for 
dilution. This qualifier is also used when the quantitation limit is 
raised due to presence of blank contamination. 

J Indicates that the detected sample result should be considered 
approximate. This qualifier is used when the data validation 
process identifies a deficiency in the data generation process. 
Additionally, this qualifier is used when analytes or compounds 
are detected at concentrations above the method detection limit 
(MDL) but below the method reporting limit (MRL). Results 
below the MRL should be considered approximate since method 
accuracy and precision are not defined for these concentration 
levels. 

UJ Indicates that the detection limit for the analyte in this sample 
should be considered approximate. This qualifier is used when 
the data validation process identifies a deficiency in the data 
generation process. 
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Data validation 

R Indicates that the previously reported detection limits or sample 
result was rejected due to a major deficiency in the data 
generation procedure. The data should not be used for 
qualitative or quantitative purposes. 

O'Brien & Gere Engineers, Inc. 4 Final Draft: March 2,2000 
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3. Data validation protocols 

Quality control data were evaluated based on accuracy and 
precision criteria specified in Section 3.3 of the site specific FSP 
and QAPP. "Hie following are method specific QA/QC 
parameters used in the validation of sample data generated for 
this investigation: 

Volatile, semivolatile, and PCB analyses 

• Holding times and sample preservation 
• GC/MS tuning criteria (as applicable) 
• Initial and continuing calibration 
• Blank analysis 
• Surrogate recovery 
• Internal standard performance (as applicable) 
• Matrix spike/matrix spike duplicate (MS/MSD) analysis 
• Field duplicate analysis 
• Laboratory control sample (LCS) analysis 
• System performance 
• Target compound identification, quantitation, and reporting 

limits 
• Documentation completeness 
• Overall data assessment 

Metals analyses 

• Holding times and sample preservation 
• Initial and continuing calibration 
• Interference check standard analysis 
• Blank analysis 
• MS/MSD analysis 
• Laboratory duplicate analysis 
• Serial dilution analysis 
• Field duplicate analysis 
• LCS analysis 
• Verification of instrument parameters 
• Analyte quantitation and reporting limits 
• Documentation completeness 
• Overall data assessment 
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Data validation 

In accordance with die QAPP, laboratory control limits were 
used to assess MS/MSD, LCS, surrogate, and laboratory 
duplicate data. Field duplicate data were assessed based 
requirements specified in die QAPP. Based on guidance 
provided in EPA Region I's validation guidelines (USEPA 
Region I, November 1988, February 1989, December 1996), 
analytical data were qualified in the following manner when 
laboratory control limits were not met: 

• If percent recoveries were less than laboratory control limits 
but greater than ten percent, non-detected and detected 
results were approximated (UJ, J). 

• If percent recoveries were greater than laboratory control 
limits detected results were approximated (J). 

• If percent recoveries were less than ten percent, detected 
results were approximated (J) and non-detected results were 
rejected (R). 

• If relative percent differences (RPDs) for MSDs and 
laboratory duplicates were outside of laboratory control 
limits, detected results greater than the MRL were 
approximated. 

• If RPDs were >50% (>± MRL for results <5xMRL) for field 
duplicates, detected results greater than the MRL were 
approximated. 

It should be noted that qualification of data for MS/MSD 
analyses was performed only when both MS and MSD percent 
recoveries were outside of laboratory control limits. 
Qualification of data was not performed if MS/MSD or surrogate 
recoveries were outside of laboratory control limits due to 
sample dilution. Additionally, for MS/MSD and field duplicate 
excursions for organic analyses, qualifications of data was 
limited for the unspike sample or the field duplicate pair unless 
otherwise stated. 
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4. Data quality evaluation 

This section summarizes the QA/QC parameters which met validation 
criteria and describes qualifications performed on sample data when 
QA/QC criteria were not met. Samples that required qualification are 
identified in the following sections by die sample location documented 
on the field chain of custody record. Equipment and trip blank data were 
used to assess contamination that may have been introduced during field 
sampling and sample shipment and were not qualified with respect to 
QA/QC excursions. 

Field chain of custody records were accurate and complete. Samples 
were collected from a total of thirty-six sampling points. Field duplicate 
(ten percent), MS/MSD (five percent), equipment blanks (EB) and trip 
blanks (TB) were collected at die frequency specified in Section 2.6.6 of 
the site specific FSP and QAPP. Table 4.1 is a summary of the field QC 
samples that were collected. Dedicated sampling equipment was used to 
collect the ground water samples with the exception of the Westbay 
wells. An equipment blank was collected from die Westbay sampling 
equipment as required. 

Table 4.1 Field QC Sample Collection 
Field Duplicate Ids MS/MSD ID Equipment Blanks Trip Blanks 
DUP1 = MW-14 MW-5A EB-1 (associated with TB 11/12/99 
DUP2 = MW-5 ECJ-1 (37*) the Westbay wells TB 11/13/99 
DUP3 = ECJ-1 (62ft) labeled as ECJ) TB 11/17/99 

TB 11/19/99 
TB 11/22/99 
TB 12/20/99 
TB 12/21/99 
TB 1/5/00 
TB 1/6/00 

Table Notes: 
Trip blanks were identified by date received. 

Source: O'Brien & Gere Engineers, Inc. 
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Data validation 

4.1. Volatile organic analyses 

The following QA/QC parameters met validation criteria or did not result 
in qualification of data: 

• Holding times and sample preservation 
• GC/MS tuning criteria 
• Initial calibration 
• Surrogate recovery 
• Internal standard performance 
• Field duplicate analysis 
• LCS analysis 
• System performance 
• Documentation completeness 

Continuing calibration. Continuing calibration %D criterion (<25%) 
was exceeded. Table 4.2 is a summary of the data qualified. Laboratory 
corrective actions were not required since method specified requirements 
were met for system performance check compounds (SPCCs) and 
calibration check compounds (CCCs). It should be noted that for 
chloroethane, the sensitivity increased. 

Table 4.2 Qualification of volatile data: continuing calibration criteria 
Analysis Date Compound %D Action Samples Affected 
11/24/99 at 09:36 bromomethane 27.5 UJ MW-16, MW-24. MW-15 
11/30/99 at 09:41 chloroethane 26.1 UJ. J MW-22A, MW-13A, MW-13, MW-6 
12/2/99 at 08:44 chloroethane 32.4 UJ MW-12, GCA-1, MW-17 
12/22/99 08:37 chloroethane 33.3 UJ ECJ-1(37'), ECJ-1(62'), ECJ-1(72'), ECJ-

1(122'), ECJ-K148'), DUP3 
12/28/99 06:35 chloroethane 36.9 UJ ECJ-K267') 
12/29/99 06:19 chloroethane 34.2 UJ ECJ-2(187') 
12/30/99 08:00 chloroethane 

2-butanone 
26.1 UJ ECJ-2(152") 
36.8 UJ 

1/6/00 06:24 chloroethane 36.0 UJ ECJ-2(117'), ECJ-2(82'), ECJ-2(47'), ECJ-
4(245'), ECJ-4(227'), ECJ-4(87'), ECJ-
4(62') 

1/7/00 06:39 2-butanone 
2-hexanone 

34.2 UJ 
29.4 UJ 

ECJ-4(162'), ECJ-4(132') 

Source: O'Brien & Gere Engineers. Inc. 

MS/MSD analyses. Percent recoveries were below laboratory control 
limits for 2-butanone (47%, 49%) and 2-hexanone (53%, 56%) in 
MS/MSD sample MW-5A. Nondetected results for these compounds 
were qualified as approximate (UJ) in sample MW-5A. Laboratory 
corrective actions were not required since the associated LCS met 
criteria. 
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4. Data quality evaluation 

Blank analyses. Methylene chloride was detected in various trip blanks. 
Blank action levels were calculated at ten times the highest concentration 
detected. Detected results less than laboratory MRLs and the calculated 
blank action level were replaced with the MRL and qualified as 
nondetected (U). Detected results greater than laboratory MRLs but less 
than the calculated blank action level were qualified as nondetected (U). 
Table 4.3 is a summary of the data qualified. 

Table 4.3 Qualification of volatile data: blank criteria 
Blank ID Compound Concentration (ug/L) Action Samples Affected 
TB 11/12/99 Methylene chloride 0.5 Replaced result 

with MRL U 
MW-24 

TB 11/17/99 Methylene chloride 0.37 Replaced result 
with MRL U 

MW-4, MW-4A, MW-8, 
MW-8A, MW-5A, DUP2 

TB 11/19/99 Methylene chloride 0.98 Replaced result 
with MRL U 

MW-12, MW-17 

TB 11/22/99 Methylene chloride 0.78 Replaced result 
with MRL U 

MW-13, MW-6 

Table Notes: 
TB-trip blank 

Source: O'Brien & Gere Engineers. Inc. 

Target compound identification, quantitation, and reporting limits. 
Elevated reporting limits were reported for several ground water samples 
based on sample dilutions peformed prior to analysis. Dilutions were 
performed by the laboratory based on historical data provided. In 
addition, several samples were analyzed undiluted and required dilution 
and reanalysis to obtain compounds within the linear calibration range. 
In several instances, when samples were diluted and reanalyzed at the 
appropriate dilution, some of die target compounds that were detected 
above the linear calibration range in the undiluted run, were diluted out. 
This was due to the high concentrations present for vinyl chloride and 
cis-l,2-dichloroethene. In these cases, results were reported from the 
undiluted run and qualified as approximate since results may be biased 
low. Table 4.4. is a summary of die samples and compounds that were 
impacted. Table 4.3 is a summary of the sample dilutions performed and 
compounds that were reported from the diluted runs. 

Table 4.4 Qualifiation of data: volatile compounds above the linear 
range 
Sample ID Compounds detected >Unear Range Action 
MW-6 Trans-1,2-dichloroethene. trichloroethene 
ECJ-K62') 1,1-dichloroethene. benzene, toluene 
ECJ-K72') Benzene 
ECJ-K122') Benzene. 1.1-dichloroethene 
Pup 3 1.1-dichloroethene. benzene, toluene 
Source: O'Brien & Gere Engineers. Inc. 
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Data validation 

Table 4J5 Volatile sample dilution 
Sample ID Dilution Factor Compounds Reported 
MW-24 100 Vinyl chloride, cis-1,2-dichloroethene, benzene, 

trichloroethene, chlorobenzene 
MW-14 50 All target compounds 
DUP1 50 All target compounds 
MW-2 50 All target compounds 
MW-4 25 All target compounds 
MW-6A 50 All target compounds 
MW-12 All target compounds 
GCA-1 100 

500 
All target compounds except cis-1,2-dichloroethene 
cls-1,2-dichloroethene 

MW-22A 25 All target compounds 
MW-13 50 All target compounds 
MW-6 200 Vinyl chloride, cls-1,2-dichloroethene 
ECJ-1(37') 

50 

All target compounds except vinyl chloride and cis-1,2-
dichloroethene 
Vinyl chloride, cis-1,2-dichloroethene 

ECJ-1(62') 2000 Vinyl chloride, cis-1,2-dichloroethene, ethylbenzene (J), 
trans-1,2-dichloroethene (J) 

ECJ-1(72') 2000 

5000 

Vinyl chloride, 1,1-dichloroethene (J), trans-1,2-
dichloroethene (J), trichloroethene, toluene (J), 
ethylbenzene 
cis-1,2-dichloroethene 

ECJ-1(122') 2000 Vinyl chloride, trans-1,2-dichloroethene (J), cis-1,2-
dichloroethene, toluene, ethylbenzene 

ECJ-1(148') 1000 Vinyl chloride, 1,1-dichloroethene (J), trans-1,2-
dichloroethene (J), cis-1,2-dichloroethene, toluene (J), 
ethylbenzene 

DUP3 2000 Vinyl chloride, cis-1,2-dichloroethene, ethylbenzene (J), 
trans-1,2-dichloroethene (J) 

ECJ-K267') 10 Ethylbenzene 
ECJ-2(187') 10 

100 

All target compound except vinyl chloride and cis-1,2-
dichloroethene 
Vinyl chloride, cis-1,2-dichloroethene 

ECJ-2(152') 10 All target compounds 
ECJ-2(117') 1000 

2000 
All target compounds except cis-1,2-dichloroethene 
cis-1,2-dichloroethene 

ECJ-2(82') 250 
1000 

All target compounds except vinyl chloride 
Vinyl chloride 

ECJ-2(47') 100 All target compounds 
Table Notes: 
(J): The reported result was 
diluted run was less than the 

qualified as approximate since the concentration reported from the 
laboratory MRL 

Source: O'Brien & Gere Engineers. Inc. 

Overall data assessment. Volatile analyses and QA/QC procedures 
were performed in accordance with analytical method and QAPP 
requirements. Volatile data are useable for qualitative and quantitative 
purposes. Detected and nondetected results were qualified as 
approximate (UJ or J) for several compounds and samples based on 
minor excursions from continuing calibration, MS/MSD recovery, and 
compound quantitation requirements. Detected results reported at 
concentrations less than laboratory MRLs were qualified as approximate 
(J)-
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4. Data quality evaluation 

4.2. Semivolatfle analyses 

The following QA/QC parameters met criteria or did not result in 
qualfication of data: 

• Holding times and sample preservation 
• GC/MS tuning criteria 
• Initial calibration 
• Blank analysis 
• MS/MSD analysis 
• Field duplicate analysis 
• System performance 
• Target compound identification, quantitation, and reporting limits 
• Documentation completeness 

Continuing calibration. Continuing calibration %D criterion (<25%) 
was exceeded. Table 4.6. is a summary of the data qualified. Laboratory 
corrective actions were generally not required since method specified 
requirements were met for system performance check compounds 
(SPCCs) and calibration check compounds (CCCs). Laboratory 
corrective action was not performed as required when di-n-octylphthalate 
exceed method requirements for continuing calibrations performed on 
11/21/99, 11/24/99, 1/13/00. The laboratory documented in the case 
narrative that corrective action was not required since sensitivity 
increased and this compound was not detected in samples associated with 
these calibrations. 

Table 4.6 Qualification of semivolatile data: continuing calibration criteria 
Analysis Pate Compound %D Action Samples Affected 
11/21/99 09:04 lndeno(1,2,3-

cd)pryene 
38.7 UJ MW-16, MW-24, MW-15, MW-2 

Dibenzo(a, h)arithracen 
e 

29.5 UJ 

Benzo(g.h.i)perylene 27.3 UJ 
11/22/99 13:52 lndeno(1,2,3-

cd)pryene 
37.0 UJ MW-4, MW-14 

Benzo(g.h,l)perylene 30.4 UJ 
11/24/9914:00 lndeno(1,2,3-' 

cd)pryene 
31.9 UJ DUP1, MW-4 A, MW-8, MW-8A, MW-5, 

MW-5A MW-6A, DUP2 
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Data validation 

11/30/9914:24 lndeno(1,2,3-
ccQpryene 
Dibenzo(alh)anthracen 
e 
Benzo(g.h,l)perylene 

38.7 

26.2 

26.9 

UJ 

UJ 

UJ 

MW-12, GCA-1, MW-17 

1/6/00 14:32 2,2"oxybis-(1-
chloropropane) 

37.1 UJ ECJ-1(37')t ECJ-1(62'), ECJ-1(72"), ECJ-
1(122"), DUP3, ECJ-1(148"). ECJ-2(187"), 
ECJ-2(152") 

1/14/00 13:13 lndeno( 1,2.3-d)pyrene 26.2 UJ 
Dibenzo(a, h)anthracen 
e 

27.7 UJ 
ECJ-2(82"), ECJ-2(47"), ECJ-4(245"), ECJ-
4(227"), ECJ-4(132") 

Benzo(g.h.i)perylene 26.9 UJ 
1/19/00 08:24 2,4-dinltrophenol 28/2 UJ ECJ-2(117"), ECJ-4(162") 

chyrsene 30.6 UJ 
Source: O'Brien & Gere Engineers. Inc. 

Blank analysis. Bis(2-ethylhexyl)phthalate (BEHP) was detected in one 
of eight laboratory method blanks and in EB-1. Blank action levels were 
calculated at ten times the highest concentration detected. Detected 
results that were less than laboratory MRLs and the calculated blank 
action level were replaced with the MRL and qualified as nondetected 
(U). Detected results greater than laboratory MRLs but less than the 
calculated blank action level were qualified as nondetected (U). Table 
4.7. is a summary of the data qualified. 

Table 4.7 Qualification of semivolatile data: blank criteria 
Blank ID Compound Concentration 

J 
Action Samples Affected 

PB122099W 
1 
EB-1 

BEHP 3.4 
66 

Replaced result 
with MRL, U 

ECJ-1(37"), ECJ-1(62"), ECJ-1(72"), 
ECJ-1(122"), DUP3, ECJ-1(148"), ECJ-
1(267"). ECJ-2(187") 

EB-1 BEHP 66 Replaced result 
with MRL, U 

ECJ-2(117"), ECJ-4(245") 

Source: O'Brien & Gere Engineers. Inc. 

Surrogate recovery. Surrogate recoveries were outside of laboratory 
control limits in eight samples. Qualification of data was required only if 
two surrogates were outside of control limits for a fraction or if any (me 
surrogate had a recovery less than ten percent. Table 4.8 is a summary of 
the data qualified. 

Table 4.8 Qualification of semivolatile data: surrogate recovery criteria. 
Sample ID Surrogate %Recovery Action Compounds Affected 
ECJ-1(122") 2-fluorophenol 

phenol-d5 
63 
37 

UJ, J Phenol, 2-chlorophenol, 2-methyiphenol, 4-
methylphenol, 2-nitrophenol, 2,4-dimethylphenol, 
2,4-dichlorophenol, 4-chloro-3-methylphenol, 2,4,6-
trichlorophenol, 2,4,5-trichlorophenol, 2,4-
dinitrophenol, 4-nitrophenol, 4,6-dinitro-2-
methylphenol, pentachlorophenol 

Source: O'Brien & Gere Engineers, Inc. 
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4. Data quality evaluation 

LCS analysis. Percent recoveries were not within laboratory control 
limits for three of foe eight LCSs extracted. Hie affected LCSs were 
reanalyzed with similar results. Table 4.9. is a summary of foe data 
qualified. 

Table 4,9 Qualification of semivolatile data; LCS recovery criteria 
LCS ID Compound %Recoveries Action Samples Affected 
L112199W2 Hexachlorobutadiene 42,43 UJ MW-12, GCA-1, MW-17 

1,3-dichlorobenzene 55,55 UJ, J 
L122098W1 Hexachlorobutadiene 52,52 UJ 

1,3-dichlorobenzene 49,49 UJ, J 

ECJ-1(37*), ECJ-1(62'), ECJ-1(72'), ECJ-
1(122*), DUP3, 
ECJ-1(148'), ECJ-1(267') 

L010600W2 2,4-dinitrophenol 0.0 
4-nltrophenol 
4,6-dinitro-2-
methylphenol 

30,35 UJ 
40,34 UJ 

ECJ-2(117'), ECJ-2(82'), ECJ-2(47'), 
ECJ-4C245"), ECJ-4(227*), ECJ-4CI62*), 
ECJ-4(132') 

Source: O'Brien & Gere Engineers, Inc. 

Internal standards. Internal standard area criteria were not met. The 
affected samples were reanalyzed. Semivolatile data were reported from 
foe analysis which has foe best internal standard performance. 
Correlation between two sets of data were good. Table 4.10. summarizes 
foe data that were qualified. 

Table 4.10 Qualification of semivolatile data: internal standard area criteria. 
Sample ID Internal Standard Area 

Percent 
Action Compounds Affected 

GCA-1 
MW-22A 
ECJ-4(245') 
ECJ-4(227') 

Perylene-d12 37% UJ 
Perylene-d12 43% UJ 
Perylene-d12 45% UJ 
Perylene-d12 32% UJ 

Benzo(b)fluoranthene, 
benzo(a)pyrene, 
lndeno(1,2,3-cd)pyrene, 
benzo(g,h,i)perylene 

benzo(k)fluoroanthene, 

dibenzo(a,h)anthracene, 

ECJ-2(117") Chyrsene-d12 42% UJ Pyrene, butylbenzylphthalate, 3,3'-dichlorobenzidine, 
benzo(a)anthracene, chyrsene, BEHP, di-n-
octylphthtalate 

Source: O'Brien & Gere Engineers, nc. 

Compound quantitation. Compound quantitation was performed in 
accordance with method requirements. Sample MW-22A required 
dilution and reanalysis to obtain target compounds within foe linear 
calibration range. Phenol, 2-chloronaphthalene, and naphthalene were 
reported from foe ten times dilution that was performed for MW-22A. 

Overall data assessment. Overall semivolatile analyses and QA/QC 
procedures were performed in accordance with analytical method and 
QAPP requirements. The majority of semivolatile data are useable for 
qualitative and quantitative purposes. Nondetected results were rejected 
(R) for 2,4-dinitrophenol in seven samples based on LCS recoveries lesst 
than ten percent. Some semivolatile data were qualified as aproximate 
(UJ or J) for several compounds and samples based on minor excursions 
from continuing calibration, surrogate, LCS, and internal standard 
performance. 
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Data validation 

4.3. PCB analyses 

The following QA/QC parameters met criteria or did not result in 
qualification of data: 

• Holding times and sample preservation 
• Initial and continuing calibration 
• Blank analysis 
• MS/MSD analysis 
• Field duplicate analysis 
• LCS analysis 
• System performance 
• Documentation completeness 

Surrogate recovery. Surrogate recoveries were not within laboratory 
control limits in several instances. Qualification of data was performed 
only when both surrogates compounds did not meet recovery criteria or 
if any one surrogate had recovery less than ten percent. Table 4.11 is a 
summary of the data qualified. 

Table 4.11 Qualification of PCB data: surrogate recovery criteria 
Sample ID Surrogate ^Recovery Action 
ECJ-1(37') TCMX 

DCB 
39 
27 

UJ, J 

ECJ-1(72") TCMX 
DCB 

37 
42 

UJ 

Table Notes: 
TCMX- surrogate compound, tetrachloro-m-xylene 
DCB - surrogate compound, decacachlorobiphenyl 

Source: O'Brien & Gere Engineers, Inc. 

Target compound identification, quantitation, and reporting limits. 
The laboratory reported that PCB Aroclor 1242 detected in the samples 
exhibited an altered pattern. Based on review of the raw data, peaks were 
present within retention time windows established for Aroclor 1242 on 
both primary and confirmation columns utilized by the laboratory. The 
pattern did not match with respect to peak ratios for Aroclor 1242 or any 
other Aroclor. Aroclor 1242 was the closest match and correlation 
between calculated values from primary and confirmation columns were 
good. In addition, altered Aroclor 1242 patterns have been seen 
historically in soils and ground samples collected from the site. 
Therefore, data was not qualified. 

Elevated reporting limits were reported for ground water samples MW-2, 
MW-24, GCA-1, and MW-22A. These samples were diluted to obtain 
target PCB concentrations within the linear calibration range. 
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4. Data quality evaluation 

Overall data assessment. PCB analyses and QA/QC procedures were 
performed in accordance with analytical method and QAPP 
requirements. PCB data are useable for qualitative and quantitative 
purposes. Detected and nondetected results were qualified as 
approximate in two samples based on excursions from surrogate 
recovery limits. 

4.4. Metal analyses 

The following QA/QC parameters met criteria or did not result in 
qualification of data: 

• Holding times and sample preservation 
• Initial and continuing calibration 
• Interference check standard analysis 
• MS/MSD analysis 
• Laboratory duplicate analysis 
• Serial dilution analysis 
• Field duplicate analysis 
• LCS analysis 
• Verification of instrument parameters 
• Analyte quantitation and reporting limits 
• Documentation completeness 

Blank analysis. Analytes were detected above method detection limits 
(MDLs) but below laboratory reporting limits in laboratory blanks. 
Detected results less than laboratory MRLs and the calculated blank 
action level were replaced with the MRL and qualified as nondetected 
(U). Detected results greater than laboratory MRLs but less than the 
calculated blank action level were qualified as nondetected (U). Table 
4.12 is a summary of the data qualified. Laboratory corrective actions 
were not required since analytes were detected at concentrations less than 
laboratory MRLs. 

Table 4.12 Qualification of metals data: blank criteria. 
Blank ID Analyte Concentration 

(mg/L) 
Action Samples Affected 

CCBs 11/23/99 cadmium 0.0008 Replace result 
with MRL, U 

MW-16 

CCBs 1/10/00 lead 0.0018 Replace result 
with MRL, U 

ECJ-1(62'), DUP3, ECJ-1(122>filtered 
ECJ-2(152'), DUP3-fittered, 
ECJ-2(187'Hiltered 

CCBs 1/20/00 cadmium 0.00061 

selenium 0.0031 

Replace result 
with MRL, U 

ECJ-2(82') 

Replace result, 
with MRL, U 

ECJ-4(132') 
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EB-1 barium 

chromium 

0.006 

0.004 

Replace result 
with MRL, U 

Replace result 
with MRL, U 

U 

ECJ-2(82'), ECJ-4(245'), ECJ-4(227'), ECJ-
4(162'), ECJ-4(132'), ECJ-4(87), ECJ-
4(62'), ECJ-K148'), ECJ-2(117') 
ECJ-4{245'), ECJ-4(162'), ECJ-1(148'), 
ECJ-1(37"), ECJ-1(62'), ECJ-1(267'), ECJ-
1(72*), ECJ-1(122'), ECJ-2(187'), ECJ-
2(152'), ECJ-2(117') 
ECJ-4(132'), ECJ-4(87'), ECJ-4(62'), ECJ-
4(227'), ECJ-2(82'), ECJ-2(47'). DUP3 

EB-1-filtered barium 0.006 

chromium 0.004 

Replace result 
with MRL, U 

Replace result 
with MRL, U 

ECJ-2(117'>filtered, ECJ-2(82>filtered, 
ECJ-4(245')-filtered, ECJ-4(227>fittered, 
ECJ^ie^Hiltered, ECJ-4(132>filteredl 
ECJ-4(87*Hiltered. ECJ-4(62'Miltered 
ECJ-4(245')-filtered, ECJ-4(162>filtered, 
ECJ-4(132')-filtered, ECJ-4(87')-filtered, 
ECJ-4(62'>filtered, ECJ-1(37')-filtered, ECJ-
1(62>filtered, ECJ-1(72>filtered, ECJ-
1(122>fitteredl ECJ-2(187>filtered, ECJ-
2(152>filtered, ECJ-2(117>filtered, ECJ-
2(82>filtered, ECJ-2(47>filtered, DUP3-
filtered 

Source: O'Brien & Gere Engineers. Ina 

Overall data assessment. The laboratory performed metal analyses and 
QA/QC procedures in accordance with analytical method and QAPP 
requirements. Metals data are usable for qualitative and quantitative 
purposes. Detected results were qualified as nondetected for cadmium, 
selenium, barium, and chromium in several samples based on 
concentrations observed in laboratory and equipment blanks. 
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5. Data usability 

Analytical data were validated for samples collected from the Sullivan 
Ledge Site in New Bedford, Massachusetts. Ground water samples were 
validated for volatile and semivolatile organic compounds, PCBs, and 
metals based on accuracy and precision criteria specified in the QAPP. 
When excursions were observed from QA/QC requirements, the 
analytical data were qualified based on guidance provided in the USEPA 
Region I validation guidelines (USEPA Region I, November 1988, 
February 1989, December 1996). 

Rejected data resulted from a major excursion from QA/QC criteria and 
should not be used for either qualitative or quantitative purposes. Minor 
deficiencies in the data generation process resulted in approximation of 
sample data. Approximation of a data point indicates uncertainty in the 
reported concentration of the analyte, but not its assigned identity. The 
conservative assumptions used in the development of conclusions based 
on the analytical data verifies that approximated analytical data adheres 
to the project data quality objectives. This approach to the use of 
analytical data is consistent with the guidance presented in the USEPA 
Risk Assessment Guidance for Supeifund, Volume 1, Human Health 
Evaluation Manual (Part A), 540/1-89/002 (USEPA, December 1992). 

This section summarizes the adherence of the analytical data to the data 
quality objectives (DQOs) established in the QAPP for precision, 
accuracy, representativeness, comparability, completeness, and 
sensitivity. A detailed discussion of the analytes and samples which 
were qualified is presented in Section 4. Summary tables of validated 
sample results with data validation qualifiers have been provided in 
Appendix D of this report. 

Data quality objectives were evaluated using percent usability defined as 
the percentage of sample results that are usable for qualitative and 
quantitative purposes. 

Precision was assessed from laboratory MSD and field duplicate 
analyses. Data usability with respect to precision was calculated as 
100%. Precision requirements were met. 

Accuracy was assessed from GC/MS tuning, calibration, surrogate 
recovery, internal standard performance MS/MSD, and LCS data. Data 
usability with respect to accuracy was calculated as 100% for volatile, 
PCB, and metals data and as 99% for semivolatile data. Nondetected 
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results were rejected for 2,4-dinitrophenol in the following seven 
samples based on LCS recoveries that were less than ten percent: ECJ-
2(117'), ECJ-2(82'), ECJ-2(47'), ECJ-4(245'), ECJ-4(227'), ECJ-
4(162'), and ECJ-4(132'). In addition, some volatile, PCB, and 
semivolatile data were qualified as approximate (UJ or J) based on minor 
excursions from QA/QC requirements. 

Representativeness was assessed from holding times, sample 
preservation, blank analysis, target compound identification and 
quantitation, sampling and analytical methodologies used. Data usability 
with respect to representativeness was 100%. Detected results for 
methylene, BEHP, cadmium, lead, selenuim, barium, and chromium 
were qualified as nondetected (U) in several of the samples due to 
contamination observed in the associated laboratory and field blanks. 

Comparability is a qualitative measure, therefore, usability calculations 
were not performed. Comparability requirements were met since 
standard analytical methods, reporting units, reference materials, and 
data deliverables were utilized by the laboratory. 

Sensitivity requirements were met for metal analyses. Laboratory MRLs 
were elevated for volatile (15 samples), semivolatile (1 sample), and 
PCB (4 samples) based on the laboratory dilutions performed to obtain 
concentrations within the linear calibration range. Sample dilutions were 
performed in accordance with method requirements and were based on 
historical data. 

Detected results reported at concentrations less than the MRL were 
approximated since method accuracy and precision data are not defined 
below the MRL. 

Data completeness was calculated as 99%, exceeding the 95% 
requirement established in the QAPP. 
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